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Tables (continued)

5. Total reported human use of caribou in GMU 11, t977-83 347

6. Significint harvest areas for the Mentasta caribou herd in GMU 11

by minor tributarY, 1983 349
7 . I'til ch i na cari bou herd seasons , bag I imi ts , harvests 

'
composition in the harvest in GMU 12, 1946-83 352

B. Totil reported human use of caribou in GMUs 12, 14A,

1977-83 355

and sex

and 148,

9. Tota'l reported human use of caribou in GMU 13A' 1981-83 356

10. Total reiorted human use of carjbou in GMU 138' 1981-83 357

if. Total reiorted human use of caribou in GMU 13C' 1981-83 358

iZ. Total reiorted human use of calibou in GMU 13D' 1981-83 359

ig. Total reiorted human use of caribou in GMU 13E, 1981-83 360

14. Total reported human use of caribou in GMU 13 where no subunit
location was reported' 1981-83 361

15. Significant harvest areas for the Nelchina caribou herd in GMU 13

by minor tributarY' 1983 364
16. filtat reported human use of caribou in GMU 15A' 1977'81 366

it. Tota'l reiorted human use of caribou in GMU 16' 1977-83 368

18. Total rejlorted human use of caribou in GMU 16A, 1978-83 369

19. Total reilorted human use of carjbou in GMU 168' 1978-83 370

20. Total reported human use of caribou in GMU 16, where no subunit
location was indicated, 1978-83 371

Dal I sheep
1. 'Dall 

sheep harvest 'informatjon, GMUs 7 and 15, 1979-83 378

Z. GMUs 7 ana 15 Dall sheep harvest by mode of access and hunter
origin,1980 380

3. She6p harvest and hunter data for GMUs 7 and 15, 1983-84 381

4. Sheep hunting seasons and bag limits, Wrangell Mountain Range'

1935-84 383
5. Dall sheep harvest information, GMU 11, 1979-83 3.81

6. GMU 1l Oitt sheep harvest by mode of access and hunter origin,
1981 386

7. Sheep harvest and hunter data for GMU 11, 1983-84 387

8. Dall'sheep harvest information, GMU 13, 1979-83 388

9. GMU 13 D;ll sheep harvest by mode of access and hunter origin'
1980 389

10. Sheep harvest and hunter data for GMU 13' 1983-84 391

11. Dall'sheep harvest information, GMU 14, 1979-83 39q
LZ, GMU 14 tgbO Oatl sheep harvest by mode of access and hunter origin

395
13. Sheep harvest and hunter data for GMU 14, 1983-84 396

Moose
1. Harvest data in GMS 6(A), 1978-83 402
2. Harvest data in GMS 6(8), 1978-83 404
3. Harvest data for GMS 6(C), 1978-83 405
4. GMU 7 human use data, 1978-83 407
5. GMU 7 minor tributary human use data ordered by number of

hunter-days, 1983 408
6. cMU 11 human use data, 1978-83 409
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16.

t7.

18.

19.

Tabl es (cont'inued )

7. GMU 11 minor tributary human use data ordered by number of
hunter-days,1983 410

8. GMS 13(A) human use data' 1978-83 413
9. GMS 13(B) human use data' 1978-83 4I4

10. GMS 13(C) human use data' 1978-83 415

11. GMS 13(D) human use data' 1978-83 416

12. GMS 13(E) human use data' 1978-83 418

ig. GMS 13'human use data for unspecified subunits, 1978-83 419

i4. GMS 13(A) minor tributary human use data ordered by number of
hunter-days ' 1983 420

15. GMS 13(Bi m'inor tributary human use data ordered by number of
hunter-days, 1983 420
GMS 13(Ci mjnor tributary human use data ordered by number of
hunter-days, 1983 42I
GMS 13(Di mjnor tributary human use data ordered by number of
hunter-days, 1983 42I
GMS 13(Ei minor tributary human use data ordered by number of
hunter-days, 1983 422
GMU 13, iubunits unknown, moose harvest and permit report data'
1983 422

20. GMS 14(A) human use data, 1978-83 424
2t. GMS 14(A) minor tributary human use data ordered by number of

hunter-days, 1983 425
22. GMS 14(B) human use data' 1978-83 426

il. GMS 14(B) minor tributary human use data ordered by number of
hunter-days, 1983 427

24. GMS 14(C) human use data' 1978-83 429
25. GMS 14(i) minor tributary human use data ordered by number of

hunter-days, 1983 430
26. GMU 14 huinan use data from unspecified subunits, 1978-83 431

27. GMS 15(A) human use data' 1978-83 433
28. GMU 15'human use data from unspecified subunits, 1978-83 434

29, GMS 15(A) minor tributary human use data ordered by number of
hunter-days, 1983 435

30. GMS 15(B) human use data' 1978-83 436
31. GMS 15(B) m'inor tributary human use data ordered by number of

hunter-days, 1983 437

32. GMS i5(C) human use data, 1978-83 439
33. GMS l5(C) minon tributary human use data ordered by hunter-days'

1983 440
GMS 16(A) human use data, 1978-83 44t
GMS 16(A) minor tributary human use data ordered by hunter-days'
1983 442
GMS 16(8) human use data, 1978-83 444
GMS 16iB) minor tributary human use data ordered by number of
hunter-days, 1983 445
GMU 16 human use data for unspecified subunits, 1978-83 446

34.
35.

36.
37.

38.
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Tables (continued)

Statewide waterfowl fall hunting trends ' L973-82 458

A comparison between reported duck harvest from 1978-79' 1979-80'
and 1980-81 USFWS parts collection surveys and ADF&G mail surveys'
I974-76 three-year average and 1982 459
A comparison between reported retrjeved,g-oose harvest from 1978-81

USFWS' parts collectjon surveys and ADF&G mail surveys, I974-76
three-year average and 1982 460
Locati6ns of greatest hunting activity and waterfowl harvest in
Alaska, 1982-83 46I

Furbearers
1. Number of reported raw pelts entering fur trade for t972-73

through 1982-83, excluding 1981-83 47-I
Z. Averale number of reporled raw pelts entering fur trade for

1972-13 through 1982-83, excluding 1981-82 482

3. Statewide ratios of number of pe'lts sealed to number of pel!!
recorded as entering the fur trade, for 1972-73 through 1982-83

Ducks and geese
1. Surmary of USFWS codes

453

Commercial Fishing

Groundfi sh

2.

3.
4.

5.

6.

5.

6.

1

2.

3.

4.

used to assign harvest 'locations in Alaska

Calculated duck and goose fall
harvest area, 1982-83 455

harvests and hunter activitY bY

483
Sealed 'lynx pe'lts from the Southcentral Region, 1977-78 through
1982-83 484
Sealed 'land otter pelts from the Southcentral Region, L977-78
through 1982-83 485
Sealei wolf pelts from the Southcentral Region, 1972-73 through
1982-83 486
Sealed wolverine pelts from the Southcentral Region, 1'972-73
through 1982-83 487
Sealei beaver pelts and number of trappers in the Southcentral
Region, 1972-73 through 1982-83 488
Geierai statistics from 1980-81 Southcentral trapper questionnaire
491
Harvest reported for 1980-81 from the Southcentra'l trapper
quest'ionnai re 492
Pelt market values, L972-73 through 1982-83 494

4.

7.

8.

9.

11.

10.

Pacific cod foreign, domestic, and joint-venture catch jn the
Kod'iak and Yakutat-INPFC areas in metric tons, 1977-82 510
Reported harvest of Pacifjc cod by foreign fleets within the
Southcentra'l Region in metric tons , 1977-82 511

Southcentra'l dohestic Pacific cod harvest in pounds and metrjc
tons, 1974-81 stz
Repoited harvest of Pacjfic ocean perch by foreign fleets within
the Southcentral Region, I977-82 514
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5.

6.

7.

Tables (continued)

Pacific ocean perch foreign, domestic, and joint-venture catch in
the Kodiak and Yakutat INPFC areas in metric tons, 1977-82 515

Sablefish foreign, domestic, and ioint-venture catch in the Kodiak
and Yakutat INPFC areas in metric tons, 1977-82 518
Reported harvest of sablefish by foreign_ fleets within the
Soirthcentral region in metric tons, 1977-82 519
Southcentral domestic sablefish harvest in pounds and metric tons'
1974-83 520
Reported harvest of walleye pollock by foreign f'leets within the
Soirthcentra'l Region in metric tons , 1977-82 522
l.lalleye pollock-foreign, domestic, and ioint-venture catch in the
Kodiak and Yakutat INPFC areas in metric tons, 1977-82 523
Southcentral domesti c wal 1 eye pol 'l ock harvest i n Cook In'let and

PWS management areas in pounds and metric tons, L974'82 524
Southcenlra] domestic rockfjsh harvest 1974-83 in pounds and

metric tons, 1974-83 527
hal i but

Pacific halibut commercial catch from the Southcentra'l Area in
metric tons dressed weight 538

herri ng
Corrn6rcial harvest of herring in metric tons in the UCI Management

Area, 1974-83 546
Commercjal harvest of herring in metric tons in the LCI Management
Area, 1974-83 549
Cornmercial harvest of herring 'in metric tons and effort by product
type and gear type for the PWS Management Area, 1974-83 553

Districts and statistical areas used for reporting corrnercial
salmon harvest in the UCI Management Area, 1969-83 562
Conrmercial harvest of sockeye salmon in numbers of fish in the UCI

Management Area by fishing district and gear type, 1974-83 .565
Comm6rcial harvest of chum salmon in numbers of fish in the UCI

Management Area by fishing district and gear type, 1974-83 .565
Conun6rcial harveit of coho salmon in numbers of fish in the UCI

Management Area by fishing district and gear type, 1974-83 .568
Comm6rcial harveit of pink salmon in numbers of fish in the UCI

management area by fishing district and gear typel 1-971-q3 969
Corrnircial harvest of chinook sa'lmon in numbers of fish in the UCI

Management Area by fish'ing district and gear type, 1974-83 57I
Distiicts and statistjcal areas used for reporting corrnercial
salmon harvest 'in the LCI Management Area, 1959-83 582
Corrnercjal harvest of sockeye salmon in numbers of fish by gear
type and district for the LCI Management Area, 1974-83 584

Cbmmercial harvest of chum salmon jn numbers of fish by gear type
and djstrict for the LCI Management Area, 1974-83 586
Commercial harvest of coho salmon in numbers of fish by gear type
and district for the LCI Management Area, 1974-83 589
Commercial harvest of pink salmon jn numbers of fish by gear type
and district for the LCI Management Area, 1974-83 592

11.

8.

9.

10.

5.

6.

7.

8.

12.

Paci fi c
1.

Paci fi c
1.

2.

3.

Sal mon
1.

2.

3.

4.

9.

10.

11.
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Tables (continued)

lZ. Commercial harvest of chinook salmon jn numbers of fish iy gear

type and district for the LcI Management Area' 1974-83 594

13. Districts and statistical areas used for lgPorting- commercial

salmon harvest in the PWS Management Area, 1969-83 
-59-8

14. Conrmerciil harvest of sockeye-salmon in numbers of fish by gear

type and district for the Ptls Management Area' 1974-83 599

15. Cbmmercial harvest of chum salmon in numbers of fish by gear type
and district for the PWS Management Area, 1974-83^.6.01.

16. Conrmeriial harvest of coho salmon in numbers of fish by gear type
and district for the Ptls Management Area, 1974-83 .6.03.

17. Commeriial harvest of pink salmon in numbers of fish by gear type
and diit.i.t for the PWS Management Area, 1974-83 6-05_

1g. Commeriial harvest of chjnool salmon in numbers of fish -by 
gear

type una district for the PhtS Management Area' 1974-83 607

19. conrmerliai harvest of salmon in numbers of fish by district and

year for the PWS Management Area ' 1974-83 609

Dungeness crab
1. Conunercial harvest in thousands of pounds and effort jn number of

vessels of Dungeness crab for the Southcentra'l Region by year'
management area, and djstrict 622

King crab
1. Cornmercial harvest of king crab in number of pounds^!V lqlugement

area and district for the southcentral Region, 1973-83 628

Tanner crab
1. Commercial

effort in
Management

2. Cornnercial
effort 'in

Management
Razor clam

1. Razor clam

harvest of Tanner crab jn thousands of pounds and

nuruer of vessels by district and fishing season for LCI

Area, 1973-83 641
harvest of Tanner crab in thousands of pounds and

nrrU.. bi vessels by district and fishing season for P14S

Area, 1973-83 645

harvest in the Southcentral Area 'in pounds 654

Sh ri mp

1. Conmercial harvest in thousands of pounds of shrimp by district
andbyyearfortheLCIManagement.Area,l9T4.S365.3

Z. conrnerc"iii harvest of shrimi in thousands of pounds for the Pll|S

Management Area by year and by. area ' 1974-83 658

3. Conunercial harvest in thousands of pounds of trawl-caug-ht^shtiry
by disirict and by year for the LCI Management Area' 1974-83 663

4. Corunercial harvesi 
-jn 

thousands of pounds of pot-caught shrimp by

distriit-una uy-year for the LCI Management Area, 1974-83 664

Sportfishing

1. Southcentral Region sportfishing effort expressed in angler-days
and as a perce"ntage'of total Southcentral Region sportfishing
effort, 1977-82 681
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2.

3.

4.

5.

6.

7.

8.

Tables (continued)

Glennal'len area sportfishing effort expressed as angler-days_and
as a percentage of the total sportfishing effort in the Glennal'len
Area each year, 1977-82 682
Prince Wii 1 iam Sound Area sportfishing effort expressed in
angler-days and as a percentage of the total lPortfishing effort
in the Prince |.lilliam Sound Area each year' 1977-82 683

Knik Arm Drainage Area sportfishing effort expressed in
angler-days and ai a percentage of total sporlt]shing effort in
thi fnik Arm Drainage Area each year' t977'82 684
Anchorage Area sporltistring effoit expressed as ang'l-er-days and as

a perce-ntage of total spolttishing effort in the Anchorage Area
each year, 1977-82 685
East 

-Side 
Susitna River Drainage sportfishing effort expressed- in

angler-days and as a percentage of the total sportf-ishing effort
'in-the falt Side Susitna Area each year, 1977-82 686

tllest Side Cook Inlet-West Side Susitna Drainage Area sportfishing
effort expressed in angler-days and as a percentage of_the- total
sportfishing effort in the west-sjde area each year, 1'977-82 687

Kbnai Peniniula sportfishing effort expressed in ang'ler-days and

as a percentage of total sportfishing effort in the Kenai

Penjnsula Area each year, 1977-82 688
Glennallen Area (Sp6rt Fish Postal Survey Area I) burbot sport
harvest, 1977-83 69?
Glennaljen Area (Sport Fish Postal Survey Area I) lake trout sport
harvest, L977-83 693
Knjk Arm Dra'inage Area (Sport Fjsh Postal Survey Area K) lake
trout sport harvest, i977,-83 697

Knik Arm Drainage Area (Sport Fish Postal Survey Area K) burbot
sport harvest, 1977'83 698
Eist Side Susitna Drainage (Sport Fish Posta] Survey Area M)

burbot sport harvest, 1977-83 702
East SjO'e Susitna Driinage (Sport Fish Postal Survey Area M) 'lake

trout sport harvest 1977-83 703
West Si'de Cook Inlet-West Side Susjtna (Sport Fish Postal Survey
Area N) burbot sport harvest, L977'83 706
West Side Cook inlet-West S'ide Susitna (Sport Fish Postal Survey
Area N) lake trout sport harvest, 1977-83 707
iena'i Feninsula Area'(Sport Fish Postal Survey Area P) lake trout
sport harvest ' 1977-83 7LL
Giennallen Area (Sport Fish Postal Survey Area I) chinook salmon
sport harvest, 1977-83 719
Giennallen Area (Sport Fish Postal Survey Area I) sea-run coho
salmon sport harvest, 7977-83 720
Glennallbn Area (Sport Fish Postal Survey Area I) land-locked coho
sa'lmon sport harvest, 1977-83 72I
Glennallbn Area (Sport Fish Posta'l Survey Area I) sockeye sa'lmon

sport harvest, 1977-83 722
prince Wi I I iim Sound Area (Sport Fish Posta'l Survey Area J)
chjnook salmon sport harvest' 1977-83 726

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2L.

22.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Tables (continued)

Prince ll|il'liam Sound Area (Sport Fish Postal Survey Area J)
sea-run coho salmon sport harvest, 1977-83 727

Pri nce Wi I I i am Sound Area ( Sport Fi sh Postal Survey Area J )

sockeye sa1mon sport harvest, 1977'83 728
Princ! Wjlliam Sound Area (iport Fish Postal Survey Area J) pink
salmon sport harvest, 1977'83 729
Prince l,lilliam Sound Area (Sport Fish Postal Survey Area J) chum

salmon sport harvest, L977-83 730
fnif nrm Drainage Aiea (Sport Fish Postal Survey Area K) chinook
salmon sport harvest, 1977-83 736
Knik Arni Drainage Area (Sport Fish Postal Survey Area K) sma'll

chinook salmon sport harvest, 1977-83 737
Knik Arm Drainage Area (Sport Fish Postal Survey Area K) sea-run
coho salmon sport harvet, 1977'83 738
Kni k Arm Drainage Arei (Sport Fi sh Postal Survey Area K)

land-locked coho salmon sport harvest, 1977-83 739
fnif nrm Drainage Area (Sport Fish Postal Survey Area K) sockeye
salmon sport harvest, L977-83 740
Knik Arm Dra'inage Area (Sport Fish Postal Survey Area K) pink
salmon sport catch, 1977-83 74I
Knik Arni Drainage (Sport Fish Postal Survey Area K) chum salmon
sport harvest, 1977-83 742
Airchorage Area (Sport Fjsh Postal Survey Area L) sea-run coho
salmon sport harvest.- 1977-83 745
Anchorage Area (Sport Fish Postal Survey Area L) land-locked coho
salmon sport harvest, 1977-83 746
Anchorage Area (Sport Fish Postal Survey Area L) sockeye salmon
sport harvest, 1977-83 747
Ahchorage Area (Sport Fish Postal Survey Area L) pink salmon sport
harvest, 1977-83 748
East Siie Susitna River Drainage Area (Sport Fish Postal Survey
Area M) chinook salmon sport harvest, 1977-83 752
East Sjde Susitna River Drainage Area (Sport Fish Postal Survey
Area M) small chinook salmon sport harvest' 1977'83 753

East Side Susitna Drainage Area (Sport Fish Postal Survey Area M)

sea-run coho sa'lmon sport harvest, 1977-83 754
East Sjde Susitna River Drainage Area (Sport Fish Postal Survey
Area M) 'land-locked coho salmon sport harvest, L977-83 755
East Side Susitna Drainage Area (Sport Fish Postal Survey Area M)

sockeye salmon sport harvest, 1977-83 756
East Side Susitna Drainage Area (Sport Fish Postal Survey Area M)

pink salmon sport harvest, L977-83 757
bast Sjde Sus'jtna Drainagl Area (Sport Fish Posta'l Survey Area M)

chum salmon sport harvest, 1977-83 758
West Side Codt< Inlet-WesI Siae Susitna Drainage Area (Sport Fish
Postal Survey Area N) chinook sa'lmon sport harvest , 1977.-83 76_2

|.lest Side Cdok Inlet-West Side Susitna Drainage Area (Sport Fish
Postal Survey Area N) small-chinook sa'lmon sport harvest, L977-83
763

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.



47.

Tables (continued)

tlJest Side Cook Inlet-West Side Susitna Drainage Area (Sport Fish
Postal Survey Area N) sea-run coho salmon sport harvest, 1977-83

764
West Side Cook Inlet-West Side Susitna Drainage Area (Sport Fish
Posta'f Survey Area M) sockeye salmon sport harvest, 1977-83 76-5

West Sjde Cook Inlet-West Side Susitna Drainage Area (Sport Fish
Posta'l Survey Area N) pink salmon sport harvest, L977-83 766

West Side Cook Inlet-West Side Susitna Drainage Area (Sport Fish
Postal Survey Area N) chum sa1mon sport harvest' 1977-83 767

fenai Peninsula Area (Sport Fish'Postal Survey Area P) chinook
salmon sport harvest, 1977-83 775
f.nii Pdninsula Arei (Sport Fish Postal Survey Area P) small
chi nook sa'lmon harvest, 1981-83 776
fenai Peninsula Area iSport Fish Posta] Survey Area P) sea-run
coho salmon sport harvest, 1977-83 777

fenii Peninsuia Area (Sport Fish Postal Survey Area P) land-locked
coho sa]mon sport harvest ' 1977-83 778
ferii ieninstjta Area (Sp-ort Fish Postal Survey Area P) sockeye
salmon sport harvest, 1977'83 779
f.nii Peninsula Arei (Sport Fish Postal Survey Area P) kokanee

sport harvest, 1977-83 78I
finai Peninsuia Area (Sport Fish Postal Survey Ar"ea P) pink salmon

sport harvest, 1977-83 782
klnai Peninsuia Area (Sport Fish Postal Survey Area P) chum salmon

sport harvest, 1977-83 783
Giennallen Area (Sport Fish Postal Survey Area I) arctic gray'ling
sport harvest ' 1977'83 793
firif Arm Drainage Area (Sport Fish Postal Survey Area K) arctic
grayling harvest, L977-83 796
[nihora6e Rrea ('Sport Fi sh Posta'l Survey Area L ) arct j c grayl i ng

sport harvest ' L977-83 798
Eist Side Susltna Drainage Area (Sport Fish Postal Survey Area M)

arctic grayling sport harvest, 1977'83 800
West Siie-Cooli Inlet-West Side Susitna Drainage Area (Sport Fish
Postal Survey Area N) arctic grayling sport harvest' 1977-83 802
fenai Peniniula Area (Sport-Fish Postal Survey Area P) arctic
grayling sport har.vest, 1977'83 804
dteirnatien' Area (Sport Fjsh Postal Survey Area I) char sport
harvest, L977-83 806
p.inie Wittiam Sound Area (Sport Fish Postal Survey Area J) char
sport harvest, 1977-83 808
fhif Arm Drainage Area (Sport Fish Postal Survey Area K) char
sport harvest, 1977-83 810
Ahchorage Area (Sport Fish Postal Survey Area L) char sport
harvest, t977-83 8I2
East Side Susitna Drainage Area (Sport Fish Postal Survey Area M)

char sport harvest' 1977-83 814
West S'ide Cook Inlet-West Side Susitna Drainage Area (Sport Fish
Postal Survey Area N) char sport harvest, 1977-83 816

48.

49.

50.

54.

51.

52.

53.

55.

56.

57.

59.

60.

61.

58.

64.

65.

66.

67.

62.

63.

68.

69.

70.
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Tables (continued)

71. Kenai Peninsula Area (Sport Fish Postal Survey Area P) char sport
harvest, 1977-83 818

72. Glennalien Area (Sport F'ish Postal Survey Area I) rainbow trout
sport harvest, L977-83 822

73. Giennallen Area (Sport Fish Postal Survey Area I) steelhead sport
harvest, L977-83 823

74. Prince-William Sound Area (Sport Fish Postal Survey Area J)
rainbow trout sport harvest' 1977-83 825

75, Knik Arm Drainage Area (Sport Fish Postal Survey Area K) rainbow
trout sport harvest, L977-83 827

76. Anchorabe Area (Sp6rt Fish Postal Survey Area L) rainbow trout
sport harvest, 1977-83 829

77. Eist Side Susitna Drainage Area (Sport Fish Postal Survey Area M)

rainbow trout sport harvest, 1977-83 831.

7g. Hest Side Cook'lnlet-West SiAe Susitna Drainage Rreq_(Sp_ort Fish
Postal Survey Area N) rainbow trout sport harvest' 1977-83 834

79. Kenai peninslla Arei (Sport Fish Postal Survey Area P) rainbow
trout sport harvest, L977'83 837

80. Kenai ieninsula Area (Sport Fish Postal Survey Area P) stee'lhead
sport harvest, 1977-83 839

Personal Use Fishing

Sal mon
1.

Shel 1 fi sh
l. Kenai Peninsula sport fish saltwater harvest in numbers and effort

for shellfish sPecies,1981-82 860
Z. Razor clam personal use harvest in the Southcentra'l Region sport

fish postal survey areas (map 1) by numbers and percentage of
total state razor clam sport harvest' L977-82 861

Subsistence and Other l-cal tlse of Resources by Subregion

Uooer Cook Inlet/Susitna Basin
cookInletandMatanuska-Susitnacommunities'

1880-1960 873
Z. Population of Upper Cook Inlet and Matanuska-Susitna communities

874
3. Leve]s of household harvest and use of wild resources, Tyonek,

Feb. 1983-Jan. 1984 883
4. Tyonek subsistence salmon harvest data, 1980-84 8q5

5. Tyonek moose harvests, Sept. L979 through Jan. .1984 885

6. pLrcentage of surveyed'households harvesting resources and

estimatei quantity harvested by 38 Upper Yentna households in 1982

890

Copper River
fish, 1974-84

dip net and fish wheel salmon harvest in numbers of
857
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Tab'les (continued)

7. Moose hunting effort and success of 38 Upper Yentna households,

1980-82 892g. perceniag. of samp'led households_ parti.cipa-t-rlg in food-gathering
activiti6s within 

'the preceding 12 months 895

9. Days pl. -vJui 
farlici'pat'ing in food-gathering activities during

1978-79 896
10. Favorii. iooa-gathering activity of Anchorage and Palmer/Wasilla

residents 897
11. Definition oi participation 'in favorite food-gathering activity in

sampled Anchorage households 898

lZ. Amount oi-V.uiiy diet from personal harvest, from-others, and

giu.n or tiaded- away by Anchorage and Palmer/Wasi'l'la residents
898

13. Effect of household income on wild game consumption in Anchorage

899
Lower Cook Inlet/Kenai Peninsula Subregion

1980 907

Z. nesourcel firu.tl.b Uy residents of the Kenai Peninsula 912

3. nerceniige of househoids rajsing-gardens and ljvestock 918

4. Resource-uses for six species, 1982 920

5: port Graham salmon harvests for domestic use 925

6: English Bay salmon harvests for domestic use 926

Copper River-Basi n/Wranqel'l Mountains
PPer basin-communities 931

z. curreniiy ,liilzed species: Copper Rjver/Wralgell subregion ?37
3. Mean horisehol d harvbst of wi'l d resources , Copper Ri ver regi on '

4.

5.

6.

13.

14.

June 1982-May 1983 938
M;;; h;rietrJia use of wjld resources, Copper River region, June

1982-May 1983 939
lfrrO.t-of specjes harvested and used by households, Copper River
region, June 1982-MaY 1_983 94.0 

.

Chistochina: sumta"y- of household resource harvest and use' June

1982 through MaY 1983 942
7. Ch1tina: tr*u.V oi frousetrold resource harvest and use, June 1982

through MaY 1983 943
8. Coppei Cenier: summafy of-household resource harvest and use' June

19b2 through MaY 1983 944
9. iast Glenn-Highivay: summary of household resource harvest and use'

June 1982 through MaY 1983 945
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I.

Harbor Seal Distribution and Abundance

REGIONWI DE INFORMATION
Information will be organized and presented in accordance with the
following sequence of afeas: Controller Bay-Copper River Delta, Prince
14illiam Sound' (Pl.lS), Kenai Peninsula, and Cook Inlet. Most harbor seal
data are not evaluated at the game management unit (GMU) level because
the ADF&G has no managerial authority over this species. Also' past
data-co'llection efforts have ignored GMU boundaries and focused on

specific biologically distinct areas within the Southcentral Reg'ion.
A. Regional Distribution

Haibor seals have a ubiquitous distribution along the coastal
areas of Southcentral Alaska. They occupy virtually a1l nearshore
marine habitats and may be found during spring and suruner in some

rivers and lakes. Harbor seals are usually found in close
proximity to coastal and nearby.island shorelines and are seldom
found more than 5 mi from shore- (Spalding 1964, Bigg 1969).

B. Areas Used Seasonally and for Life Functions
See the 1:1,000,000-scale printed maps in the Southcentral Atlas
and the 1:250,000-scale reference maps located in ADF&G area
offi ces.
Harbor seal parturition is not restricted to only a few maior
rookeries, as is the case with many pinniped species. Pupping
appears to take place at near'ly all locations where seals haul out
(pitctrer and Ca'lkins 1979). Therefore, only known haulout
concentration areas were maPPed.

C. Factors Affecting Distribution
Conrnonly used haulout area substrates include offshore rocks and
reefS , sandbars , beaches of remote i sl ands , mai nl and beacheS
backed by cliffs, ice floes calved from tidewater glaciers, shelf
ice at the head of bays, and floating sea ice (ibid.). Calkins et
al. (1975) pointed out the high level of adaptability of harbor
seals to local conditions by noting their ability to successfully
occupy areas with varying bottom types, water clarity'- tempera-
tures, and salinity. (For further details, see the Life History
and Habitat Requirements volume.)

D. Movements Between Areas
Harbor seals are year-round residents of the Southcentral Region.
They are genera'lly considered sedentary animals, making local
mov-ements associ at-ed wi th such factors as ti des , food avai I a-
bility, reproduction, and season (Pitcher 1984).
Seals utilize the Copper River De'lta (CnO1 area during the ice-
free period. During"winter, the Copper River freezes and the
de1ta'is ice-covered. Except for small numbers of seals along the
ocean bars, most of this population apparently disperses jnto PWS

or southeast along the coast to Icy Bay (Pitcher L977). From



April or May through'late September,. most seals in the CRD are
fbund severa-l miles-below Miles Lake (Buccaria 1979).
The behavioral pattern of seals in the CRD is also evident in Cook

In'let. Seal movements into upper Cook Inlet in the surmer
coincide with movements of anadromous fi sh such as eulachon
(Thaleiclhys gg_fj_cus) . and. s.almon (gncofyqq!-U_t spp.) into the
upper rnIff -mey are absent in the upper TnTeT-during the winter
pbi^ioa, probably moving to the lower inlet. In some winters,
heavy sea ice fbrms in Cook In'let, wh'ich may influence distribu-
tion. Harbor seals tend to use the ice edge to haul out and are
not found within areas of extensive ice cover (Calkins 1979).
Tagging studies indicate that juveniles have been locited qp to
2S6-km-from their birth places (Pitcher 1984). One adu'lt seal was

di scovered 194 km from 'i ts capture I ocation (Pi tcher and

McA'llister 1981). In these same studies, movement rates up to
27 kn/day were recorded ( 'i bi d. ) .

E. Popu'lation Size Estimation
Population estimates specific to the Southcentral_ Region are not
cui^rently available. Lurrent survey techniques for harbor seals
are not idequate for prec'ise'ly estimati ng popul ati on si ze (Pi tcher
1975). Aerial surveys (fixed-wing and helicopter) have often been

used to determine d-'istributjon and relative abundance (Mathisen
and Lopp 1963, Pjtcher 1975). Seals are difficult to see jn the
water, and most are undoubted'ly missed during census attempts.
Even when large numbers are hauled out and can be counted, it is
not known what proportion of the total population this represents.
The number of harbor seals hauled out at any point in tjme is
dependent on tidal activity (which affects the amount of haulout
space available), weather, time of day, food availabiljty, and the
dg€, sex, and reproductive condition of the individuals (Murphy

aid Hoover 1981). Pitcher and Vania (1973) reported that four to
five times more seals can be counted at low tide than at high
tide. In glacier-fed bays, B'ishop ( 1967) bel ieved that more

seals, in total, hauled out on the floating ice pans when the ice
was concentrated at high t'ide near the glaciers than when ice was

scattered by the outgo'ing tides.
F. Regional Abundance

pilcher (1984) generated a crude estimate of 270,000 harbor seals
in Alaski, wj.ti 70,000 seals from Cape Fairweather to the Kenai
Peninsula, including Pt,lS. These est'imates were based on harvest
data , observed dens i t'i es of seal s , the amount of avai I abl e
habitat, and the effects of harvest levels on populations.

II. CONTROLLER BAY-COPPER RIVER AREA

Major marine concentration areas occur on Kayak Is'land, on the tidally
ex[osed rocks at Cape St. Eljas, and on sandbars bordering ^0ka1ee
Chinnel and 0kalee Spit (Pitcher and Vania 1973, Pitcher and Calkins
IgTg). Bering River and Bering Lake have seals 'living during summer-in
a freshwater 6nvironment (P'itc[er and Vania 1973). Pjtcher (tgZS) also
reported seal observations at Miners and Coghill lakes. Middleton



Island and Wessel Reef (19 mi north of the island) have been reported
to be abundant concentraiion areas for seals (Calkins et al. 1975).
Information on the abundance of harbor seals 'is incomplete. Therefore,
population estimates are difficult to derive. Based on aerial surveys
bn'25 July 1973 and 15 May !975,1,349 and 1,571 seals were counted
(pitcher igZS). Pitcher (1977) estimated 3,000 seals wr_thin the CRD

area. Calkins et al. (i975) stated that a reported 30,250 seals were
killed from 1951 through 1958 by federal wildlife agents because of
severe depredation problems on the CRD drift net fistrery. Assumilg !!g
numbers reported t<iilea are relatively accurate, Calkins et al. (1975)

estimated i seal population in excess of 15,000 animals before control
activities took p1ace.

III. PRINCE t^llLLIAM SOUND

Harbor seals are fairly common res'idents throughout the PWS area.
Glacial ice floes serve as haulout platforms in Columbia Bay, Unakwik
I nl et, Co] l ege Fi ord, Harriman Fi ord, Bl ackstone B_ay, De.ri ckson Bay 'and Icy Bay-(Pitcher and Vania L973). Female seals with young Pups_
haul out on the floating ice in these areas main'ly during the month of
June (Pitcher 1975). Glaciers are more active in summer, making more

floating ice available at that time. Also, in winter there are no pups

to nurse or rest on ice p'latforms. These factors may explain the
significant decline jn winter use of these areas.
0fishore rocks, reefs, and islets with seal concentrations are found at
the Port Chalmers-stockdal e Harbor area ' Appl egate Rocks , Port
Bainbridge, and at Seal, Channel, Little Green, 0lsen-Fairmount, Naked,
Knight, Danger, and Evans islands (ibid.). 0ther concentration areas
include Pori Etches on Hinchinbrook Island, MacLeod Harbor and Patton
Bay on Montague Island, Wooded Islands, Port Gravina, Knowles BaI,_thq
ElLanor-Disk-Island area, Icy Bay, Fleming Island, and Latouche Island
(Pitcher and Vanja 1973). (See map 1, table 1.)
Pitcher (1975) counted approximately 4,000 seals in Ptlls proper. No

population estjmate was made, but numbers of seals were probably far in
bxless of the number counted. Seals can be counted most accurately
only when hauled out. That proportion of the total still in the water
is unknown. Based on harvest data and reproductive parameters for PWS'

Calkins et al. (1975) estimated a populat'ion of 13,000 seals. This
estimate is not prec'ise but was derived to indicate the relative
magnitude of the population.

IV. KENAI PENINSULA
The Kenai coast from Cape Puget to Pt. Adam is generally rocky ald
steep, with many deep-water fiords. Harbor seals are found along the
entii^e coast, with concentrations near certain points and capes, in
some bays, and in g'lacial fiords. The Johnstone Bay-Cape Fairfield
area ii a recogniz6d high-density concentration area (ADF&G 1973).
Resurrecti on Bay contai ns 1 arge numbers of seal s but not in
concentrated areas, except for Cheval Island (Calkins et a'l . '1.975,

Pjtcher and Calkins 1979). Although pupping activity occurs at almost
all haulout areas, three major concentration areas have been identified
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Table 1. Data Summary for PI,JS Harbor Seal Trend Count Surveys, August-
September 1983

il31. Si te
Mean No. Sample

Seal s Variance Nb Range FOUC

10
10
10

9
10
10

9
8
9
7

10
B

10
B

I
8
8
6
-l

6
7

B

B

10
8

1

2

3
4
5
6
7

I
9

10
11
T2
13
I4
15
16
17
18
19
20
2L
22
23
24
25

Sheep Bay
Gravina Is.
Gravina R.
01 son Bay
Porcup'ine Pt.
Fairmount Is.
Payday Pt.
0l son I s.
Pt. Pel lew
L. Axel Lind
Storey Is.
Agnes Is.
Little Smith Is.
Big Smith Is.
Seal Is.
App'legate Rocks
Green Is. N.
Channel Is.
L. Green Is.
Port Chalmers
Stockdale Hbr.
Montague Pt.
Rocky Bay
Schooner R.
Canoe Pt.

18. 5
22.6
57 .7
81.0
19.2
84. 6
22.0
23.5
23.0
2r.t
18.8
66.4
95.6

130.5
116.0
25L.9

25.9
143.0
85.6
36.8
32.3
35. 1

35 .8
86.4
51.3

182.5
363. 6
228.0

I , 183.4
272.6

2,735.3
182.8
72.3

478.3
665. 5
r08.2
882.1

1 ,346. 9

3 ,564. 1

3,540.3
11,449.0

494.7
16,978. 1

3 ,364. 0
968.2
474.6
266.r
461. 1

1 ,049.8
1 , 135.7

0- 47
0- s2

31- 86
31-149
0- 49

r2-r70
0- 39

72- 37
0- 73
0- 67
6- 39

11-114
55-171
3r-240
45-216

1 13-398
0- 58

28-327
26-L99
0- 68
0- 65
0- 58
0- 61

T9-TT7
10- 86

0. 90
0. 70
1.00
1.00
0.70
1.00
0.89
1.00
0. 78
0. 57
1.00
1.00
1.00
1.00
1.00
1.00
0.75
1.00
1.00
0.83
0.86
0.88
0.88
1.00
1.00

Source: Calkins and Pitcher 1984.

a Site locations shown 'in maP 1.

b N = number of times each haulout was checked for seals.

c FOU (frequency of use) = number of t'imes a haulout 'is occupied by seals
divided by total number of times haulout is checked for seals.



where 'large numbers of pups occur; these. areas include Aialik 9u.y'
Harri s Baj, and McCarty 

'Aim 
'i n Nuka Bay ( Pi tcher and Cal ki ns I979) .

Seals are found throughout the Chugach Islands, especially in the
outside coastal areas and along the mainland coast.
iopufation estimates for the -Kenai coast are -lacking. Pqil.ey. (1976)
coirnted 2,586 seals as part of a boat survey for marine birds between
Cape Resurrection and Pt. Adam. Selected major concentration areas'
witn tne maximum number of seals observed in parentheses, include Cape

Fairfield (200-300), cheva'l Island (200), Aial'ik Bay (1,633), Surok
Pt.-Al.igo Pt. (Harris Bay) (691), East Arm of Nuka Bay (484), No_Name

Bay (176), and El'izabeth Island (619) (gait ey I976, Pitcher and Calkins
1979, Murphy and Hoover 1981).

V. COOK INLET
It appears that upper Cook Inl et waters are poor l''qUjlqt for harbor
seali, except durih! summer runs of anadromous fish (Calkins 1979). At
this time, seals have been observed in the Susitna River and are
believed to enter other upper Cook Inlet rivers (Pitcher' pers. conrn.).
In winter, ice'in the upper inlet forces seals to migrate to the lower
i nl et.
In lower Cook Inlet, particularly high-density haulout concentration
areas are found on Yukon Island (250) and the Bradley-Fox River Flats
(140) within Kachemak Bay. Seals are present year-round along _the
western shore of lower Cook Inlet and Kamishak Bay, where major haulout
areas include Gull Island (+001, the area between the mouths of 0i1 Bay

and Iniskin Bay (200), Augustine Island (850-1,500), No Name Reef
(200), Nordyke Island (109), Juma Reef (150), Douglas River Reefs
(ZOo), and Slaw Island (500-1,000) (Pitcher and Calkins 1979).
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I.

Steller Sea Lion Distribution and Abundance

REGIONl'lI DE INFORMATION
Information will be organized and presented by haulout area' by. the
south Kenai coast versui the Cape St. Elias-Prince William Sound (Pl.lS)

coast, and by the region. Most sea lion data are not considered at the
game management unit (GMU) level because the ADF&G has no managerial
authority for this species. Also, past data have been collected on a

regional basis.
A. Regional Di strjbution

Tha distribution of Steller sea lions within Southcentral Alaska
includes the entire outer coast to the edge of the continental
shelf. According to Fiscus and Baines (1966), sea l.ions generally
feed i n rel ati vely sha'l 'l ow waters ( 'less than 180 m) or wi thi n 10

to 15 mi from shore. Sea lions do haul out at Middleton Island,
however (45 mi fr"om the nearest landfall), and have been observed
70 to 85 nautical miles offshore in the Bering Sea (Calkins and
Pitcher 1982'- Fiscus and Baines 1966).
Table 1 lists all recognized sea'lion rookeries and haulout areas
in the Southcentral Region. Table 2 describes stopover or rest
area locations within the region.

B. Areas Used Seasonally and For L'ife Functions
See the printed 1:1,000,000-scale sea lion distribution maps in
the Atlas to the guide for the Southcentral Region and the
I2250,000-scale reference maps located in the ADF&G area offices.
The following categories have been used to describe sea lion
di stri buti on:o Rookerieso Haul out areas
Sea lions differ from other marine mammals in the Gulf of Alaska
(GOA) by showing a strong affinity for specific, well-defined'
perennial'ly used locations: rookeries, haulouts, rest areas.
Pupping and breeding activities occur primarily in rookeries;
haulouts are areas used by sea lions to haul out of the water to
rest.

C. Factors Affecting Distribution
Seasonality, degree of exposure to environmental factors, type of
shoreline substrate, distance to food sources, and the recurrence
of use are important factors influencing utilization of an area by
sea lions (Calkins and Pitcher L982). Sea lions prefer relative'ly
clear water and are uncomnon in glacial areas where waters may be
highly turbid. Normally, sea lions inhabit the mari.ne environ-
ment, but occasionally they enter freshwater rivers for short
periods of time. For further details, see the Life History and
Habitat Requirements narrative.
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Tab'le 1. Recogni zed Sea Li on Hau'lout and Rookery Areas i n Southcentral
Al aska

Use Area Locati on Peak Population Estimate (Year)

Rookery

Seal Rocks(PwS)
0uter Is'lands

Haul out

Cape St. El ias
1e76)
Middleton Is.
Lewis Is.
Glacier Is.
Perry Is.
Pt. Eleanor
The Needl e
Pt. E1 rington
Rugged Is.
Chiswell Is.
Seal Rocks (Kenai)
Gore Point
E. Chugach Is.
Perl Is.
Nagahut
Cape El izabeth

60"09' 58"N, 146o50' 30"W
59'20' 50"N, 150o24'07"l,l

?,96I adul ts ,
3,155 adults,

491 pups( 1979)
888 pups( 1979)

59"47 '48"N, 144o36'05"l.l I,628 adults, 25 pups (June

59'29'15"N, 146o18'30"W 2,90I animals (May 1976)
59"52'50"N, L47"20'43"W 878 adults, 35 pups (L976)
60'51'03"N , I47" 10'57"w 197 animal s ( 1976)
60'41' 15"N, 147o51'05"W 308 anima'ls (tSZ01
60"35'00"N, 147o33'45"t,l 222 animals (tsz01
60'06'45"N, 147o36'40"l.l 666 animals (March 1976)
59"55'48"N, 148o13'20"W 2,0I4 animals (March 1976)
59"30'12"N, !49"22'53"|,'l 215 animals (March 1976)
59"35'57"N, 149o33'59"t^l 4,000+ animals (April 1976)
59"31'15"N , L49"37 '00"l^l 630 animal s (March 1976)
59" 10'47"N, 150'39' 30"t^l 535 animal s (June 1976)
59'08'20"N, 152"39'30"t^l 20 animals (1957)
59"05'58"N, tSt'lg'31"t^l 33 animal s (June 1976)
59"05'58"N, 151o39'31"hl 344 animals (June 1976)
59"05'58"N, 151'39'31"l'l 124 animals (June 1976)

Source: Calkins and Pitcher 1982.

D. Movements Between Areas
Sea lions are year-round residents of the Southcentral Region.
Shifts in distribution and movements of Steller sea lions have
been demonstrated throuqhout the Southcentral Alaska portion of
the Gulf of Alaska (eOn): Mathisen and Lopp (1963) found
pronounced seasonal variations in use of areas; Kenyon and Rice
(1961) reported distinct seasonal shifts in distribution and
abundance 

'of sea I jons in the GOA; and Pitcher ( 1975) noted
seasonal changes in sea lion distribution in PWS. Sea lions are
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Table 2. Sea Lion Stopover Areas, Southcentral Alaska

Name Lati tude Longi tude

Porpoise Rocks
Fox Point
Knowles Head
Pleiades Islands
Latouche Island
Danger Island
Fountain Rocks
Wessels Reef
Cape Puget
Cape Junken
Barwel I isl and
Hive Island
Aial i k Cape
Nuka Point
Flat Island
Augustine Rocks

60" 19 ' 00" N

600 35' 00" N

60"41'10"N
60'13'42" N

59'56'25"N
59'55'30"N
59'35'00"N
59" 47',00" N

59"56' 40" N

59'55',04"N
59'51 '45" N

59"53' 12"N
59" 42 ', 00" N

59"17'30"N
59'19 ',40" N

59'13'30"N

146"41'00"hl
145'57'00"l^l
146"57',00"W
148'00' 50"W
L48"02'25"hl
149'04'45"t,l
146"2r '00"hl
146'12 '00"hl
r48"27'00"W
148'38' 25"l^l
149'16'40"W
149'22',00"hl
r49"32'00"hl
150'43'00"l.l
151'59 ', 20"h,
153"22 '00"tl

Source: Calkins and Pitcher 1982.

* Sea lions have occasionally been sighted at these locations, but they are
considered stopover areas and not true haulouts, because of an incons'istent
use pattern.

dispersed throughout the GOA in winter and occupy different
haulout areas than in summer (ibid.). For example, sea lions move
to more protected, inland areas such as Pl.lS in winter.
Juvenile sea lions gradua'l1y disperse widely from the rookeries of
birth after their first summer of life. Most eventually return to
those same rookeries but generally not until after the third year
(ibid.).
Many adult females return to the rookeries of their birth for
breeding and parturition (ibid.). In the northern GOA, 15 branded
females bore pups at two rookeries where branding occurred, with
only one of these cows giving birth at a rookery other than where
she was born (ibid.).
Al though Cal ki ns and Pi tcher (1982) demonstrated a di sti nct
easterly movement across the northern G0A, sea lions also move in
other directions. The 'longest documented movement is a nearshore
distance of 1,500 km between Cape St. Elias and the Queen
Charl otte I sl ands ( i bi d. ) .
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There have been no detectable seasona'l movements by subadults less
than four years old. Moreover, in 1977, an eastward shjft of
juveniles icross the northern GQA occurred (ibid. ). These
movements appeared to be subadult dispersal s but were not
correlated to any specific season.

E. Population Size Estimation
Ablndance estimates are made using aerial survey data. Haulout
areas are photographed and anjmal numbers counted. (For a more

detailed descrjption of the photo-survey technique, see Calk'ins
and Pj tcher 19'82, Mathi sen and Lopp 1963. ) Sandegren ( 1970)
observed considerable movement to and from rookery areas. Sea
'lion population estimates based on rookery or haulout area counts
shouli be considered minimal estimates, as some portion of the
total populatjon is in the water at any point in -time.
The mdsd accurate population estimates cumently available are
based on total pup counts in combination with sex and age-specific
survi val rates , bi rth rates , and age-structure data . Thi s
estjmation procedure is more accurate than periodic rookery and
haulout area counts because it encompasses all segments of a

population, including those animals that may be in the water
during the census.

F. Regional Abundance
No sea l'ion populat'ion estimates spec'ific to the Southcentral
Region are avail'able. However, Mathisen and Lopp (1963) censused
the outer coastal area between Cape St. Elias and Cape Elizabeth'
whjch includes almost all of the southcentral rookeries/haulout
areas of Pt^lS and the southern Kenai coast. June and October
population estjmates were 8,880 and 10,582 animals, respectively.
Mihimat population estjmates for rookeries and haulouts within the
Southcentral Region are presented in table 1.
This regional 

- population estimate is comparable to other
population estimates for larger areas. The total Alaska
bobulation is estimated at 242,000 animals, with a worldwide
popul ati on at 281 ,000 ( i bi d. ) .
i,tathi sen ( 1959) estimated 165 ,000 sea I i ons i n the area from _99P.
St. Elias'(144"t^t) to the Islinds of the Four Mountains (170'W).
This estimate was raised to 175,000 animals by Mathisen and Loop
( 1963) . Kenyon and Rice ( 1961) estimated 225,000 sea I ions
wor'ldwide. calkins and Pitcher (1982), based on pup counts,
estimated 135,000 sea I ions i n the GOA between Cape Spencer
( 136"W) and Scotch Cap ( 168'W).

II. CAPE ST. ELIAS.PWS
A. Present Abundance

Abundance data for the major haulout areas in the Cape St. Elias-
PWS area are presented in table 3. Pitcher (1975) reported 5,134
sea lions counted in the June 1973 survey and 4,614 animals in the
March I974 survey. Differences in photographic qual ity and
coverage, animal d'istribution, and the unknown numbers of sea
lions -in water during a survey preclude precise estimates of
abundance ( Pi tcher 1975 ) .
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Table 3. Summary of Cape St. Elias-PWS Area Sea Lion Survey Counts

Locati on Survey Date Total No. Sources

Cape St. Elias

Middleton Island

Fish Island
(Lewis Island)

Seal Rocks

The Needle

2 0ct.
26 June
6 Mar.

Ma r.
June

Feb.
Mar.

1 ate May

22 July
Summer
1 Sept.

14 Dec.
24 Mar.
27 June
2 0ct.

27 May
26 June
6 Mar.

Ju ly
Mar.
Oct.
Sept.
June
Ma r.
Mar.
June
June
June

July
Sept.
Dec.
Ma r.
June
0ct.
June
Ma r.
Mar.
June

1 ,343
1,566

505
435

I,6?8

L75
92

2,90L

679
2,500
2,556
1 ,694

810*
3,000
3,762
1 ,549
r,269

568

183*
0

95
846

1 ,733
1,750 *
2,500
r,709
3,oo8
3,452

195*
150
165
190
179
130
236
568
666
537

1957
r973
L97 4
L976
r976

t975
r976
r976

1956
1956
1956
1956
1957
1957
t957
1968
L973
I974

1956
1957
1957
1966
1973
r974
L976
r976
1978
1979

1956
1956
1956
1957
7957
1957
1973
r974
r976
r976

a
b
b
c
c

b
c
c

a
a
a
a
a

a

a
d
b
b

22
24

2
4

26
5

a

a
a
e
b
b
c
c
c
c

?T
1

t4
24
27

2
27

6

a
a
a
a
a
a
b
b
c
c

15

( conti nued )



Table 3 (continued).

Locati on Survey Date Total No. Sources

Pt. E1 r'i ngton

Glacier Island

Pt. Eleanor

Perry Island

2L
1

14
24
29
27

2

27
15

July 1956
Sept. 1956
Dec. 1956
Mar. 1957
May 1957
June 1957
Oct. 1957
June 1973
Mar. 1974
Mar. 1976
June 1976

Mar. I974
Mar. I976

Mar. 1974
Mar. 7976

Mar. 1957
Mar. I974
Mar. I976

31*
0*

550*
200*
300*
250
353
250
339

2,014
725

55
t97

91
222

*
80

153
308

a
a
a
a
a
a
a

b
b
c
c

b
c

b
c

L2

15

a
b
c

24
16

Calkins and Pitcher 1982.

Sandegren 1970.

e BLM aerial photo in Pitcher 1975.

pitcher (1975) calculated a minimal populatjon estimate for the
PWS-Cape St. Elias area at 6,500 to 7,500 sea lions. The apparent
stability of the Pt,lS population over the pasl 25. years, combined

with th; absence of'human exploitation, iS indicative of a

poputation at or approaching carrying capacity (jb'id.)'

III. SOUTH KENAI COAST

A. Present Abundance
Abundance data for the major haulout areas in the southern coast
of the Kenai Peninsula area are presented in table 4. Precise
estimates of abundance for the south Kenai coast are not
available. Bailey (1976) reported total observations of 6,655 sea
'lions between Point Adam and Cape Resurrection.

Visual estimate.

Mathisen and Lopp 1963.

Pitcher 1975.
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Table 4. Summary of Southern Kenai Coast Area Survey Counts

Locati on Survey Date Total No. Sources

Rugged Island

Chiswell Islands

Seal Rocks (Kenai )

0uter Island

21
1

I4
24
29
27

2

2T
24
27

?

2T
1

L4
24
29
27

2

0ct.
Ma r.
Apr.
Ju'ly

July
Sept.
Dec.
Ma r.
May
June
0ct.
0ct.
Ma r.
Apr.
June
July

Ju 1y
Ma r.
June
0ct.

0ct.
Ma r.
June
June

Ju'ly
Sept.
Dec.
Mar.
May
June
0c t.

r975
r976
r976
r976

1956
7929
1956
1957
1957
1957
1957
r975
L976
t976
t976
t976

1956
1957
L957
L957

1975
t976
r976
t976

1956
1956
1956
1957
L957
L957
1957

1975
r976
L976
L976

100
0

215
150**
100

2,023
r,929
4,759
4,7 15
3 ,593
2,0L2
2,527
3,158
2,076 *
4 ,000+
1,106**
1 ,303

499*
100*
250*
6o*

500
154
630
320**
450

1 ,783
2,047
1,466
1,050
6,073
2,989
2,L91*
6 ,000
2,904
1 ,528
3,847**
4, 100

c
b
b
b
d

a

a
a
a
a
a
a
b
b
b
b
d

a
a
a
a
c
b
b
b
d

a
a
a
a
a
a
a
c
b
b
b
d

0;;.
Mar.
June

late June

t7

( conti nued)



Table 4 (continued).

Locati on Survey Date Total No. Sources

Outer Island (cont. )

Gore Pt.

Chugach Island group

June 1978
June 1979
July 1956
Dec. 1956
Mar. 1957
May L957
June 1957
Oct. 1957
Oct. 1975
Feb. 1976
Mar. 1976
June 1976
June 1976

July 1956
Sept. 1956
Mar. 1957
Mar. I976
June 1976

2T
I4
24
29
27

2

3,573
4,043

22L*
0*
0

31*
200*

35
2

9o*
200
535**
307

874
T2
T2

144
501

b
b
a
a
a
a
a
a
b
b
b
b
d

a
a

a
b
b

2L
1

24

V'isual estimate.

Boat survey.

Mathisen and Lopp 1963.

Calkins and Pitcher 1982.

ADF&G 7973.

Bailey L976.
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I.

Sea Otter Distribution and Abundance

REGIONt,lIDE INFORMATION
Information will be organized and presented for the Prince William
Sound (PI,JS), Kayak Island-Control'ler Bay area, the Kenai Peninsula, and
Kamishak Bay (see maps 1 and 2). Past data collection efforts have
ignored game management unit boundaries and focused on. specific biolog-
iially distinct areas within the Southcentral Region (e.g., PhlS, Kenai
Peninsula, Kamishak Bay), because the ADF&G has no managerial authority
for this species.
A. Regiona'l Distribution

Historical records indicate that sea otters were eliminated from
most of their original range during 170 years of exploitation
(I742-L9IL) by Russian and American fur hunters. Smal'l remnant
groups apparently survived within the Southcentral Region in PWS'

Kamishak Bay, and the Barren Islands (Lensink 1962). After
protection by international treaty jn 1911, the surviving groups
increased in numbers and have repopu'lated most of thejr former
range, which included Pl,lS, lower Cook Inlet, and the entire outer
coast of Southcentral Alaska.
In the Southcentral Region, sea otters occur in the Controller
Bay-Kayak Island area, throughout Pl.lS, the southern coast of the
Kenai Peninsula, Kachemak Bay, lower Cook Inlet, Kamishak Bay, and
the west side of Cook Inlet, north to Tuxedni Bay (Pitcher 1975,
Calkins 1979). Major sea otter concentration areas for Pt.{S and
the Kenai Peninsula are listed in table 1.

B. Areas Used Seasonally and for Life Functions
See the 1:1,000,000-scale printed maps found in the Atlas to the
Southcentral Region and the 1:250,000-scale reference maps 'located

in ADF&G area offices. These maps show known concentration areas'
areas wi th establ i shed popul ati ons , and areas of unpopul ated
habi tat.

C. Factors Affecting Distribution
The most important factor affecting sea otter populatjon distribu-
tion appears to be food avai'lability. Generally, sea otters are
nonmigratory and feed on bottom-dwelling invertebrates but can
turn to fish if the invertebrate supply is depleted (Calkins and
Schneider 1984). They are very sensitive to changes in the food
chai n and prey avai I abi I i ty.
Kenyon (1969) described a common pattern of range expansion in
which otter concentrations i ncreased at the fringes of a
population and, because of competition for food, sudden'ly
dispersed into adiacent suitable habitat. This process is
present'ly occurring in the Kachemak Bay area and Pl'lS (Schneider,
pers. conm). Food availabiljty and the occurrence of sea ice will
probably determine the northern limits within Cook Inlet for the
sea otter range expansion in lower Cook Inlet.
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Table 1. Major Sea 0tter Concentration Areas

Locati on

Maximum
Popul at'ion
Count (Year) Source

Prince l.lilliam Sound:
Hawkins Island
Hinchinbrook Island
Montague Island
Galena Bay to Fish Bay
Green Island Area
Evans Isl and
Knowles Head
Naked Island-Peak Island
Knight Island Comp'lex
Hawk'ins Cutof f
Latouche Island
Bainbridge Island
Harriman Fjord
Co] 1 ge Fj ord
Sheep Bay
0rca Inlet

Kenai Peninsula:
Dangerous Cape-Port Graham
Koyuktol i k Bay
Koyuktol i k Bay-Chrome
Elizabeth Island
Perl Island
E. Chugach Island
Chugach Bay
Rocky Bay
Port Dick
Nuka Bay-West Arm
Nuka Bay-East Arm
Tons'ina Bay-Long Island
Harri s Bay
Aial ik Bay

I23
467
492
145
t52
107
153
153
264
330
2r0
138
r92
195
202
640

( 1e74)
( 1e78)
( 1e78)
( tszal
( 1e74)
( 1e84)
( tszs 1

( 1ei3 )
( tge+)
( 1e81-82)
( 1e84)
( 1e84)
( 1e84)
( 1e84)
( 1e74)
( 1e81-82)

a
b
b
b
a
c
d
d
c
g

c
c
c
c
a

I

f
f
f
f
f
f
f
f
f
e
f
f
e
e

54 ( 1e82)
?s (1,e82)
77 (re82)

106 ( 1e82)
85 ( 1e82)
26 (re82)
75 ( 1e82)
4s ( 1e82)
25 (regz)

r27 (1e76)
86 ( 1e82)
27 (1e82)

100 ( 1e76)
36 ( 1e76)

e

f

a

b

Pitcher I975.

Tmarzly et al. 1978.

c Irons, pers. comm.

d Pitcher and Vania 1973.

Bailey 1976.

usFWs 1983.

Garshel is 1983.
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D.

Water depth is a maior factor limiting food availabjlity and hence

sea otter distribution patterns (Calkins 1979). Based on sea

otter predation studies, it appears that most preferred prey items
are bottom-dwe1 1 ing invertebrates (Cal kins 1978' Cal kins and
Schnejder 1984). High concentrations of sea otters usually occur
in waters lesi than-60 m (gg fathoms) in depth (Calkins 1979).
However, sea otters have been known to dive to 80 and 100 m (44

and 55 fathoms) (Schne'ider I976). Sea otter densities between
Gore Point and Cape Puget are relatively 'low (ibid.). This area
consists majn'ly of steep-sided, deep-water fiords. Suitable water
depths for foraging are limited to a narrow band a,1ong _the shores'
sfrht'tow lagoons, and a few Scattered submerged g'lacial moraines.
Schneider (]OZO1 pointed out that the observed distribution of
otters general'ly falls within the djstribution of shallow water.
Movements Between Areas
1. Home ranqe. Based on 29 recovelies of marked sea otters'

-

prTmtfiIy females, Kenyon (1969) tentatively concluded that,
in the Aieutians, home range included 5 to 10 mj (8 to 16 km)

of coastal habjtat. Males were thought to have a 'larger home

range than females. In PtlJS, Johnson (1982) observ-ed that
tagged adult females may limjt their movements to relative'ly
smii t areas I ess than 4 kmz ( 1.5 m'i 2 ) for several days .
During a season, however, female otters regularly-move their
use area several kilometers so that their seasonal or year'ly
range may i ncl ude several square ki I ometers ( i bi d. ) .
Garihelis (1983), working in PWS, found that home range size
depended 'largely on the area of ava'i I abl e habi tat, oP, more
specifically, on the configuration of land masses and the
distribution of feeding and resting areas. The strong
influence of habitat precluded attempts to compare home range
size between sexes or geographic localjties. Nevertheless'
male home ranges (11.0 km2) in Nelson Bay were larger than
female home ranges (4.0 km2) at Green Island (ibid.).
Kenyon ( 1969) and Schneider ( 1978) observed that sexes
generally segregated'into pods. Male areas had discrete
boundaribs, were often located near exposed points of land,
and extended 4 to 12 km offshore. Females tended to occupy
areas of higher quaf ity habitat than males' with more
abundant food resources, with less exposure to heavy seas and
winds, and with generally less discrete boundaries. Evjdence
indicates that the permanent classical male areas' as found
in the Aleutian Islands, do not presently exist in Pl^lS

(Schneider 1978). Reasons for this difference are not clear
at this time.

2. Timing. Schneider (1978) noted that some adult males may

iiEk'ilseasonal movements between mal e and femal e areaS i n
response to changing numbers of estrous females. In PhlS'

these movements to female areas probably occur during late
summer (ibid.). Garshelis (1983) noted that males may travel
up to 100 km to female areas during the late summer breeding
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E.

season in PWS. After the peak breeding time in autumn, most
males returned to male areas.

3. Seasonal movements. Kenyon (1969) proposed that sea otters
@sonal1y. Moreover, nonbreeding males and,
occasi onal 'ly, femal es move to sparse'ly popul ated areas or to
the fringe areas of expanding populations where h!gh9r
qua'l i ty habi tat not domi nated by breedi ng adu'l ts i s ava j I abl e
(Schne'ider 1978). Males have been known to travel as much as

Sg km from one male area to another (ibid.). Distances
between extreme locations for males in northeastern Pll|S

(range 4.8-37.0 km) were greater than for females at Green
Island (range 2.6-1,6.0 km) (Garshelis 1983). This difference
resulted because some of the males moved from the male area
to territorjes within a female area (Johnson, pers. conrn.).
Travel rates greater than 5 km/h were cornmon in P[l|S sea
otters ( ibid. ).
Garshelis (1983) found that seasonal movements between male
or female areas were mainly influenced by breeding, pup

rearing, boat traffic patterns, and availabi'l'ity of sites
used to escape stormy weather.

4. Repopulation pattern.. Repopulation of.vacant habitat has

@e pattern. Populations typica'l]y bui'ld
to higher levels than the habitat can support on a sustained
basis and then drop as animals emigrate to adiacent vacant
habitat, creating "fronts" of range expansion. Numbers of
sea otters in suitable hab'itat may increase from a few
scattered individuals to over a thousand in two or three
years as these fronts pass through the area. Consequently,
many areas with current low densities will become important
concentration areas within the next decade. Similarly, some

concentrations are short-term. Eventual ly, densi t'ies
stabil'ize and fluctuate within a narrower range. Know'ledge
of recent population changes is essential to the understand-
ing of the significance of current distribu.tion patterns and
mat allow preaiction of future changes (Schneider' pers.
comm. ).

Popu'lat j on Si ze Estimati on
Schneider (tglt) described and compared five sea otter survey
techniques, pointed out advantages and disadvantages of each, qnd
evaluated these techniques in light of known changes in population
abundance caused by harvests, transplants, and natural mortality.
The fjve survey types are fixed-wing aircraft, helicopter' skiff
or dory, shore, and photographic counts. Aerial counts can be

used to monjtor large changes in distribution and abundance, but
due to the problems listed below, they have limited value in
estimating population size or for a regular management program
(Schneidei 1971). Skiff surveys are more sensitive than aerial
surveys but are limited in range, more difficult to conduct in
remotl areas, and not feasible for monitoring changes over large
areas (jbid. ). A third technique, shore survey counts, often
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results in estimates 2 to 4 times higher than helicopter counts
and 6 to 10 tjmes higher than fjxed-wing aircraft counts (ibid.).
Shore counts may be I imi ted by I ack of sui tabl e observation
points. Aerial photocensusing costs more than visual counts from
tfre same aircraft and does not appear to improve survey results
significantly (ibid. ).
Sc6neider (i971) also enumerates factors that cause variability
among surveys of the same type. The most important set of factors
are those conditions affecting visibility:o Wind ripple, wind choP, and swel1so Gl are from the sun on water surfaceo Dense ke1 p

' Shadows from h'igh cliffs
" Precipitation (fog, snow, rain)
0ther factors, such as turbulence affecting the a'ircraft, tear
formation in ihe observers' eyes from wind, and the formation of
water droplets from spray on optical equ'ipment' can- reduce
observer effectiveness. The distributjon and activjty of otters
(resting in pods vs. scattered and feeding) and the time of day
ind weither'conditjons, both during the count period and for
several days previous to a count' can affect survey estimates-
Kenyon and Spencer ( 1960) assumed that almost 25% of the
individuals in'a flight path w'i11 be under water and missed during
a survey.

F. Regional Abundance
Using techniques developed in other areas of Alaska, Calkins and

Schn6ider (1984) calculated a population estimate of 6'500 to
9,500 animals for the Southcentral Region.
Reliable estimates of sea otter abundance in Alaska before the
onset of explojtatjon (ca. i740) do not exist. Schneider (1978)'
however, esiimated that 100,000 to 120,000 otters had reoccup'ied
approximately one-half of their previous range by 1,9]2. Johnson
(1982) conciuded that the otter populatjon in 1740 probably
exceeded 200,000 animals. Lensink (1960) estimated that approxi-
mately 800,000 sea otters were harvested by al.l nationalities
during the period of Russian occupat'ion of Alaska (1741--1867). By

the eir'ly 1800's, the previously uncontrolled harvest of otters in
Alaska of necessity came under regu'latory management by thg
Russian-American Fui Trading Company. After the purchase of
Alaska in 1867, another period of uncontrolled hunting ensued
until otters had been eliminated from all but a few remote areas.
Lensink (1962) noted that otter harvests for the four decades from
1870 through 1910 were 40,283, 47,842, 6,467, and 572,. respec-
tively. In 1911, when protection of sea otters beganr tle world
populition probably numbered less than 2,000 individuals (Calkins
and Schneider 1984). By the 1960's, sea otter populations had
increased to approximateiy 40,000 animals in Alaska (Kenyon 1969).
Currently, the Alaska sea otter population numbers between 115'000
and 160;000 animal s, w'ith almost 7% of these found in the
Southcentral Region (Schneider, pers. comm.).
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rr. PRTNCE WILLIAM SoUND (PI^JS) AREA

A. Present Abundance
Pitcher (1975) estimated 5,000 sea otters between Cape Puget and
Cape St. E'lias, based on the results of two helicopter surveys and
information from comparative shore-helicopter counts on Amchitka
Island (ibid.). In the June 1973 survey, 2,0L5 sea otters were
counted (Pitcher and Vania 1973); 1,,444 animals were counted in
the March I974 survey (Pitcher 1975). A comparison of otter
counts by helicopter and boat was also conducted in selected areas
of Pt,lS. Boat survey counts were 73% greater than helicopter
counts, lending support to Schneider's (1971) contention that boat
surveys were more accurate than aerial surveys. Schneider further
suggested that shore counts were higher than boat counts and that
even then not all animals could be counted. An estimate, similar
to that of Pitcher and vania (1973), of 5,000 sea otters was made

by the ADF&G (1973), and, as Pitcher and Vania (1973) concluded,
this estimate appeared reasonable.
Pitcher (1975) proposed that the popu'lation is still expanding and
dispersing into areas of previously unoccupied habitat at a fairly
rapid rate.
In July 1978, 2,t48 sea otters were counted in a helicopter survey
with excellent visibility over an area slightly smaller than
Pitcher's ( 1975) area (Zmarz'ly et al . 1978). These workers
concluded that the PWS sea otter popu'lation had grown from 1973 to
1978.

B. Historic Distribution and Abundance
As previously mentioned, sea otters were almost exterminated by
cornmerci al hunt'i ng i n the North Paci f i c regi on duri ng the 1700' s

and 1800's. 0n1y 13 remnant populations totaling less than 2,000
otters exi sted when an i nternational hunti ng moratori um was

established in 1911 (Kenyon 1969). PI'JS contained a remnant group
of possibly less than 50 sea otters when hunting was terminated
(Garshelis 1983). These otters apparently inhabited the southwest
portion of PWS, as the first group of surviving otters were
observed in this area in 1949 (Lensink 1962). Repopulation to
current levels was undoubted'ly the result of a buildup and
dispersa'l of remnant groups.
By the late 1940's and early 1950's, large groups of otters were
reported in the Montague, Hinchinbrook, LaTouche, and Elrington
island areas (Pitcher 1975). During the early 1960's, the
di stribution pattern rema'i ned the same, but otter abundance
appeared to have i ncreased ( i bi d. ) . These otter popul at'i ons
continued to grow through the late 1960's and by 1970 had expanded
rap'id'ly into vacant habitat along the mainland coast and adjacent
islands within PWS. Along the western and northern sides of the
sound, where otter habitat 'is a narrow band along shore, the
population consisted of scattered indivjduals and small localized
concentrations. Specifical 1y, the recently repopulated areas
'included Co1'lege and Harriman fjords, the north end of Culross
Island, Glacier Island, and the Fairmount-Olsen Island area
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(ibid.). A 1984 USF|r{S survey in western Pl^lS indicated a 'large

increase in sea otter numbers over Pitcher's (1975) counts in the
area between Chenega Island and Co'l1ege Fiord (Ironsr p€FS.
comm.). The densitjes in portions of the area exceeded those that
have been observed for a sustained period elsewhere. Consequent-
ly, these concentrations may be temporary ( Schnei der ' pers.
conm. ).
Even more dramatjc changes have been observed a'long the east side
of the sound, where broader areas of shallow water provided more
suitable habitat. A concentrat'ion of sea otters was first
documented in Port Gravina in 1970. This group grew in size and
expanded its range into adiacent bays in a stepwjse manner Sjmilar
to that described by Kenyon (1SOS1. Significant numbers were
first sighted in Sheep Bay in 7974 (Pitcher 1975), in the Port
Fidalgo area in 1975, Tatitlek Narrows in I976 (Sch.neider' pers.
comm.), SimpsoR Bay in 1977, and Nelson Bay in L979 (ibid.).
By 1980,'large numbers were occupying Qrca Inlet during winter but
avoiding the area during surmer, perhaps in response to boat
traffic (Garshelis 1983). At this time, the groups of otters
repopulating the eastern side of PWS had merged with a group that
had persisted near the east end of Hinchinbrook Island since the
ear'ly 1960's (Schneider, pers. comm.) and occupied the.Hawkins
Cutoff and lower 0rca Island area at least seasonally (Pitcher
1e75 ) .
Schneider (pers. comm. ) emphasizes that it is important to
recognize the dynam'ic nature of the groups of sea otters
inhabiting the east sjde of PWS, as more changes are like'ly in the
near future. The population has followed a classic pattern of
range expansion, which has repeatedly been documented throughout
the sea otters ' range from Cal i fornj a through the Al euti an
Islands. Where food is abundant, large numbers of otters may

abruptly move into the area from adiacent areas where food has
been dep'leted. Usua11y, the maiority of new arrivals are males.
As food becomes depleted, the "expanding front" moves on. If
adequate food supplies remain, the "front" of males is rep'laced by
a more stable population that may be less dense and consists of a

much larger proportion of females.
Each bay in PWS seems to be fo1'lowing a pattern that can be
illustrated by the history of Sheep Bay. Sea otter numbers built
up from essentially 0 to about 450 over a two to three year
period. The vast maiority were males. The populatjon then
declined to very low levels for two to four years and then
increased, approximately a decade after orig'ina1 repopulation, to
moderate numbers, many of which were females (Johnsonr p€FS.
comm. ).
It is 1ike1y that this pattern will continue as the "front" of
males expands out of PWS eastward along the Gulf of Alaska coast
(Schneider, pers. comm.). Until 1965, repopu'lations of vacant
habitat throughout southeast Alaska, British Columbia, Washington,
and 0regon depended on continued expansion of the PWS population.
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A series of transplants conducted by the ADF&G between 1965 and
I972 establ i shed several popul ati ons throughout thi s area
(Schneider 1973, Burris and McKnight 1973).

III. KAYAK ISLAND - CONTROLLER BAY AREA

A. Present Abundance
No detailed population estimates are cumently available for the
Kayak Islanri-Controller Bay area. However, Schneider (pqr!.
comm.) believes that probably less than 100 otters may be found in
this area. Because of the dynamic nature of the sea otter range
expansion process and the geographic 'l ocation of the area 'reliable est'imates are difficult to derive at this time.

B. Historic Distribution and Abundance
The only group of sea otters surviving between PWS and Monterey'
California, existed jn the Kayak Island-Controller Bay area.
Lensjnk (1962) estimated that about 200 otters were present in
1959. Reports of up to 100 pers'isted until 1965, after which the
population declined to a few scattered individuals. During the
1970's, sight'ings in Icy Bay, Yakutat Bay, and along the outer
gu'lf coast southeast of Yakutat increased. An extensive search by
hel icopter of the Kayak Is'land-Control ler Bay area in 1979
indjcated no significant increase. By 1982, pods of up to 50 were
being reported in Yakutat Bay, and by 1984 unconfirmed reports of
larger numbers near Kayak Island were recejved (Schne'ider' pers.
comm. ).
According to Schneider (pers. cornm.), these sightings suggest that
sea otters were straying out of PWS but were bypass'ing large areas
of potential habitat. This often occurs several years prior to
the front-like populat'ion expansion described earljer. The front
that has repopulated the eastern side of PWS will probably move

out into the Gulf of Alaska toward Kayak Island in the near
future. However, the rate of expansion and the pattern of
distribution cannot be predicted with certainty.

IV. KENAI PENINSULA AREA

A. Present Abundance
Sea otter abundance for the Kenai Peninsula area has not been
calculated. However, Calkins and Schneider (1984) roughly
estimated 2,500 to 3,500 sea otters for the Kenai Peninsula and
lower Cook Inlet area. Schneider (1976) felt that 500 to 1'000
animals occupied the Kamishak Bay area, suggesting that a minimal
estimate of 1,500 to 2,500 sea otters is reasonable for the Kenai
Peninsula area.
Calkins (1979) suggested that the otter populations of the the
outer coast of the peninsula from Gore Point to Port Graham are
well establjshed and probably approach'ing carrying capacity.
Qtters from this area are expanding their range northward into
Kachemak Bay and lower Cook Inlet. Several hundred otters now

inhabit a shallow offshore area west of Homer and south of Anchor
Point. The area east of Gore Po'int is considered an established
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area but below carrying capacity; significant increases in density
are expected in the near future.
Historic Distribution and Abundance
Sea otters probably were eliminated from the Kenai Peninsula in
the early 1900's by market hunters. Prior to 1967, only scattered
sea otter sight'ings had been reported from Cape Puget to Port
Graham. Lensink (1960) reported 15 animals near Eljzabeth Island
in 1953. Kenyon (1969) felt that no significant otter populations
occupied the area by the mid 1960's. In 1967, as many as 1'000
animals suddenly appeared in the Koyuktolik Bay-Chugach Bay area.
In a 1968 survey of that area,400 otters were observed, but
unconfirmed reports indjcated that twice this number were present
(Schneider I976). Some sea otters probably migrated from the
Kodiak archipelago, and some may have crossed Cook Inlet from
Kamjshak Bay (ibid.). By 1970, the number of otters in this
concentration area had declined as a result of dispersal and
repopulation of the entire outer coast of the Kenai Penjnsula
(ibid.). Within the same time period, sea otter sightings in
Resurrection, Aialik, and Harris bays increased, suggest'ing that
otters from PWS probably contributed to the repopulation of the
area east of Gore Point.
In a 1975 helicopter survey of the south coastal area' Schneider
(L976) counted 531 otters. Due to the less than ideal survey
conditions, as many as 1,500 sea otters could have been present
( Schnei der L976). Resul ts of Bai 1 ey' s (197 6) boat counts are
believed to be the best information on abundance w'ithin the area
he covered. Bailey (1976) counted 745 sea otters between Point
Adam and Resurrection Bay. At that time, the distribution of sea
otters between Port Graham and Cape Puget appeared similar to the
distribution of ava'ilable habitat, with the highest numbers west
of Gore Point. The only active range expansion evident was north
of Port Graham. Small numbers had moved into Kachemak Bay, and a
group of several hundred had been establ i shed i n the sha'l 'low

offshore waters between Homer and Anchor Point. This latter group
may consist of immigrants from both the outer Kenai coast and
Kamishak Bay (Schneider, pers. comm). The USFWS (1983) counted
1,036 otters, with 880 adults in approximate'ly the same area
surveyed by Bailey (1976) and Schneider (19i6), by means of the
small-boat survey technique. The area from Point Adam to Chugach
Bay contained 50% of the adults. By 1984, the front of the former
group had moved northeast past Seldovia, and individuals and small
groups were sighted more frequent'ly throughout Kachemak Bay
(ibid.).
Large areas of Cook Inlet are shallow enough to provide habitat
for sea otters. The suitability of much of this habitat is
unknown, but substantial room for population growth appears to
remain. Food availability and possibly seasonal sea ice will
probably limit the northward expans'ion of sea otters in Cook
Inlet, but the eventual limit of their range is unknown. Kachemak
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Bay, in particular, appears to contain exce'llent sea otter habitat
ani shouid become a cbhcentration area in the near future ('ibid.).

KAMISHAK BAY AREA

A. Present Abundance
Schneider (L976) developed a rough estimate of 500 to 1,000 otters
in Kamishak Bay. The popu'lation is expected to expand its range
to the southwest and to the north along the west side of lower
Cook Inlet (Calkins 1979).
Sea otters are found throughout the shallow waters of Kamishak Bay

and thus often may be observed far from shore. Concentrations
generally occur on the north side of Augustine Island (approxi-
mately 50 animals), in the waters west of Augustine Island, around
Shaw Island, dt Shakun Rocks, and at Doug'las Reef (ibid. ).
Qbservations of sea otters north of Kamishak Bay are becoming more
common. Schneider (1976) proposed that range expansion to the
north on both sides of Cook Inlet is most probable.
0bservations of otters midway between Kamishak Bay and Homer may

indicate that sea otter populations on both sides of lower Cook
Inlet may become contiguous.

B. Historic Distribution and Abundance
A summary of significant sea otter survey counts in the Kamishak
Bay area is presented in table 2.

Table 2. Significant Sea 0tter Survey Counts in the Kamishak Bay Area

Area 1948 1957 1959 1965 1969 r97L t976

Augustine Island

Shaw Island
Shaw Island-Cape

Doug'las Area
Augustine Island-

Tignagvi k Pt.
Chinitna Pt.-

Douglas River
(including off-
shore areas)

504 404

1a

524* 1Bb

101b

622
130"

z4e soe

60d

15oc 4ze

i00-150e 28e

Considered a poor count.

Lensink 1962.

Kenyon 1965.

Calkins et al. 1975.

Prasi I 1971.

Schneider 1976.

c

da

b
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Sitha Blach-tailed Deer Distribution and Abundance

I. REGIONt.lIDE INFORMATION
Since black-tailed deer occur in one game
the Southcentral Region, information wil'l
A. Regional Distribution

management unit (GMU) within
be presented for GMU 6 only.

t,Jithin the Southcentral Region, black-tailed deer range is
limited primari'ly to the larger islands of Prince l,lilliam Sound
(Pl.lS). Deer in limited numbers, however, also occur on mainland
areas, from Port Gravina to the Copper River, inc'luding the Heney
Range near Cordova (ADF&G 1976). Since the original transplant
in 1916, deer have increased in numbers and have dispersed
throughout Pt^lS where suitable habitat exists (Bumis and McKnight
1973). The most abundant deer populations can now be found-on
the following islands: Hawkins, Hinchinbrook, Montague, Green,
Knight, Eleanor, Ingot, Latouche, Naked, Peak, and Storey. Other
islands that probably have fewer than 25 deer include the
following: Disk, E'lrington, Evans, Chenega, Culross, Bligh,
Channel, 0bservation, Crafton, and Fleming (Reynolds, pers.
conm. ).
1. Special interest areas. Suitable winter range for deer

ffiopy conifer forests bordering the
tidelines of gently sloping beaches. Conifers are an
important component of beach-fringe habitat because snow
depths beneath the canopy they form are 'less than in open
areas, affording deer mobility and access to food resources.
Similarly, intertidal habitat is important because it is
snow-free, thus allowing deer to move about unimpeded to
locate intertidal food sources, especially kelp (Reynolds
1979). In winters of heavy snowfall, the snow-'free inter-
tidal area affords deer greater mobility and easier access
to the beach-fringe area.
Most of the northwest shore of Hawkins Is]and is considered
high-density winter range (Reyno'lds, pers. comm., in ADF&G
1976). Beaches in this area have gentle s'lopes, abundant
ke1p, and are exposed to winds off the open sound. The rest
of the island is moderate to low density range for just the
gpposite reasons: less wind, steeper terrain, and less ke'lp
(ADF&G re76).
0n Hinchinbrook Island, high-density winter range is found
along the western shore from Johnstone Point to Bear Cape,
the southeastern shore within Port Etches, and the north-
eastern portion of the island from Pt. Steele to Hook Pt.
(ibid.).
Two large areas on Montague Island have been identified as

!1gh-density deer winter range. One area extends from Cape
Cleare northeast to Beach River. The other area extends
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B.

c.

from Port Chalmers to Zaikof Point, including Rocky and
Zaikof bays (Reynolds, pers. conrn.).
Presently, deer are numerous on Knight Island, except along
the western shore ( i bi d. ) .
The inner beach on Latouche Island, especially near the
southern tip, is a good wintering area, whereas the outer
beach facing Montague Strait is too rugged. The entire area
of Green lsl and i s important wi nter range, wi th the
southeastern beach the primary wintering area (ibid.).

Areas Used Seasonally and for Life Functions
The 1:1,000,000-scale printed maps found in the Southcentral
Region At1as and the 1:250,000-scale reference maps located in
ADF&G area offices show known winter concentration areas and the
general distribution of the species.
Factors Affecting Distribution
The following factors affect the distribution of deer:o Winter duration
" t^linter snow conditionso Plant growtho AvailaUitity of suitable winter range (tjmbered beach

fri nge )o Plant succession patterns
For further detai I s , see the Li fe Hi story and Habi tat
Requirements volume of the Alaska Habjtat Management Guide for
the Southcentral Region.

D. General Movements Between Areas
1. Movements. The longest documented movement by individual

Aeer TF-Pt,jS is a straight line distance of 9 mi over a total
period of 3.5 years (Reynolds 1979).
Timi ng. In the surnmer, deer genera'l 'ly prefer areas at or
eSove tinrberf ine, but they can be found at almost any
el evation. After autumn frost reduces forage i n thei r
a1 pine range, deer move down into the high-e'levation
timbered areas to feed on preferred evergreen forbs. In
winter, deer remain just below the snowline, moving up or
down 'in accordance with snow conditions. As snow depth
increases, deer are forced to lower elevations to feed on

woody p'lants (especial ly Vaccinium spp. ) , usual'ly near the
beach. As the Vaccinium disappears, they become more
dependent on ke'lpEn'd-_Tn- the intertidal area. Deer move

onio the beaches at low tide to feed on the kelp' and at
h'igh tide they retreat to the timbered beach fringe (i.bid.).
Home range. No pertinent data are availab'le for the Pl^lS

Aeer popuTations. Schoen and Kirchhoff (tSa+1 found that
the mean summer and winter home range s'ize of radio-collared
deer on Admi ra'lty Isl and, Al aska, was 79 ha, wi th no
significant size differences between seasons or sex.

?.

3.
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II. GMU 6
A. Present Abundance

No attempt to estimate black-tailed deer abundance in Pl,lS has
ever been made ( ibid. ) . Because deer popul atlons have been
considered to be relatively stable'in Pl^lS for a long time,
funding for basic quantitative abundance data has been difficult
to justify; and because of the heavy vegetative cover common to
the Pt,{S area, it would be very difficult to conduct an aerial
census of deer.
Deer populations in PWS were at a moderate level during the mid
1970's and gradual'ly increased to their present high level as a

consequence of a series of m'ild winters (ADF&G 1983).
B. Historic Distribution and Abundance

Deer are not indigenous to the PhlS area. In 1916, eight deer
were captured near Si tka and transpl anted to Hawki ns and
H'inchinbrook islands (Burris and McKnight 1973). From I9I7 to
1923, 16 additjonal deer were added to supplement the original
transp'lant. This deer-transplant program has proven to be one of
the most successful of all transplants in Alaska. Lacking
competition for browse from other ungulates, deer responded
rapid'ly and dispersed throughout Pl,lS where suitable habitat
existed. By 1945, the deer population peaked, and severe range
damage was evident in 1950 (Robards 1951). The carrying capacity
of winter range was drastically reduced. Major die-offs were
recorded in the late 1940's, mid 1950's, late 1960's, and early
1970's, because of severe winters.
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Caribou Distribution and Abundance

REGIONl.lIDE INFORMATION
Information will be organized and presented by jndividual caribou
herds, because many caribou migrations cross regional and game

management unit (GMU) boundaries, and little ecological considerations
usual ly ex'i st simply to expedi te admi ni strative enforcement and
managerial concerns. In reality, the biological reason(s) for some

management strategies, such as bag lim'it and season 'length, fidY extend
well beyond the boundaries of a iurisdictional unit.
Portions of the geographic distribution of those herds normally found
outside the Southcentral Region but which occasionally occupy areas
within the region will be mapped on the caribou distribution maps for
the Southcentral Region. All narrative descriptions of the distribu-
tion and abundance of these herds, however, will be presented in the
Alaska Habitat Management Guide for the Interior and Western Regions.
A. Regional Distribution

Several caribou herds use portions of the Southcentral Region.
The largest group, the Nelchina herd, occupies the upper Copper'
Nelchina, and Susitna river basins. The Mentasta herd, a much
smal I er group, ranges on the northwest sl opes of the Wrange'l 'l

Mountains, the headwaters of the Copper River, and the Mentasta
Mountains. A small caribou herd is resident in the northern Kenai
Mountains in the vicinity of American Pass. An even smaller band
winters on the Moose River Flats and then calves and sulnmers in
the lowlands just north of the Kenai Airport. The bench land area
between Tustumena and Skilak lakes and the Caribou Hi'lls area
appear to contain suitable caribou habitat and may be transplant
sites in the near future (Pitcher, pers. conm.). Two additional
herds seasonal'ly occupy portions of the Southcentral Region. The
McKinley herd ranges primari'ly on the north side of the Alaska
Range and calves mostly within Denai Nationa'l Park. 0ccasionally,
small numbers of the Mu'lchatna herd move over Rainy Pass and
occupy the Happy River drainage in GMU 168.

B. Areas Used Seasonally and for Life Functions
See the 1:1,000,000-scale reference maps located in ADF&G offices.
The maps show the following categories:o General distributiono Known calving areas
" Known rutting areaso Known winter use areaso Known migration patternso Known summer concentration areas
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c. Factor.s Affecting Distribution
The following factors affect the distribution of caribou:o [,linter durationo t,.linter snow conditionso Predationo Human activity (development proiects, fires, hunting)o Range condidtionso Insectso Avai I abi I i ty of preferred forage
(See volume 1, Life History and Habitat Requirements, for further
details.)
Movements Between Areas
One of the most important aspects of caribou ecology is surviva'l
through adaptive movements 

'and migrat'ions. Bergerud (197aa)
postulated that caribou interactjons with wolves led to their
gregarious nature. As a result, behavioral adaptations, such as
movements and migration, deve'loped so that caribou could sustain
themselves in relation to thejr varying forage supplies.
1. Size of seasonal home ranqe and life function areas. Because

s anjmal s

travel vary from herd to herd and frequent'ly from year to
year, no home range or life-function area size has been
determi ned.

2. Biotic factors affectinq route selection. Terrain features
0Pen waters such as

oceans or seas, 'large lakes, and swift rivers will often
alter the course of migration. Rivers with f'loating'ice
cakes represent barriers. Areas that lack forage 9r.e a

barrier to some extent; typical are the rocky regions of high
mountains, large volcan'ic cinder patches, g'laciers, and burns
(Banfield 1954, Lent 1966, Skoog 1968, Miller 1982). Certain
terra'in features facilitate movements - inc'luding ridge tops'
eskers, stream beds, hard-surfaced snow drifts, and frozen
lakes and rivers. Frozen lakes and rivers are particu'lar1y
important avenues for travel (Skoog 1968).

3. Mi grati on routes and tim'ing:
a. Nelchina herd. In early Apri1, dS the amount of

6]Ti!trFTfr'FFeases and snow beg'ins to recede, wintering
groups of caribou begin to coalesce and migrate to
calving grounds. Skoog (1968) suggested that the onset
of spring migration could be triggered by the appearance
of new plant growth in snow-free areas.
Thjs movemenf involves mostly the cow-calf segment of
the herd plus some young bu1ls. Adult bulls generally
linger near the wintering grounds (Hemming 1971, Pitcher
1eB2).
Nelchina caribou have used many different wintering
areas in the Southcentral Region. In recent years, the
herd has wi ntered i n the Lake Loui se Fl ats area 'eastward to the middle portions of the Gakona and

D.
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Chistochina dra'inages, the upper Copper River, Tok
Ri ver, and Mentas ta R'i ver dra i nages , wi th ca1 v i ng

activities occurring, as they have for the last 30-35
years (and perhaps eons before), in the Kosina Creek,
Goose Creek, Black River, and 0shetna River drainages
between 900 and 1,400 m elevation (Pitcher 1982,1983'
1e84).
Animal s moving westward from the Wrangel I Mountains
cross the Copper River iust south of Chistochina and
proceed across the Ri chardson Hi ghway ' cros.s i ng 

-thebulkana River between Sourdough and Paxson Lake. This
movement continues through the Lake Louise Flats to the
foothills of the Talkeetna Mountains. Animals from the
north usually cross the Susitna River between the mouths
of Deadman Creek and Jay Creek.
Late spring thaws can delay movement to the calving
grounds, resulting in calves being born en route
(Lentfer 1965).
The eventual route of travel is dependent to varying
degrees on weather conditions, especially snow cover and
ic'ing conditions. In 1981, for example, the primary
route from the Lake Louise Flats was westward on a broad
front from Lone Butte to Kosina Creek. Many animals
also used the frozen Susitna River between the 0shetna
River and Kosina Creek as a major travel route (Pitcher
1982). In the spring of 1982, the migration route was

along the western edges of Lake Susitna and Lake Tyone'
the west side of the Tyone R'iver to the big bend of the
Susitna River, and into the traditional ca'lving area
from the lower 0shetna River and Goose Creek. The 1982
migration began somewhat later than in 1981. The
Suiitna River was open in 1982, as opposed to 1981' when

it was frozen and used as a travel corridor (Pitcher
1e83).
The cal vi ng peri od genera'l 'ly extends f rom m'id May to
early June. A'l though ca'lvi ng grounds and summer range
1 argbly overl ap, some portions of the femal e-cal f
segment leave the calving grounds in late June and
disperse to summer ranges in the northern and eastern
portions of the Talkeetna Mountajns. During the autumn
i^ut period (September-October) in recent yearsn the main
herd concentrates in three areas: the Lake Louise Flats'
the northeastern Talkeetna Mountains, and, to a minor
extent, the Alphabet Hills. After the rutting period is
completed, animals general'ly disperse to overwjntering
grounds and remain there from November to the beginning
of Apri 1 (Pitcher 1982). Pitcher (pers. comm. ) hgs
suggested that rutting areas are transitional as animals
move from summer to winter areas. Nelchina caribou
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do not exh jbit strong annual fide'lity to spec'ific areas
during the rutting period.

b. Kenai Lowlands herd. This herd generally moves from
ffi areas in the Moose River Flats and
vicinity to the area north of the Kenai A'irport during
late May and June. The herd spends the surmer and
autumn period in this same general area. Caribou move
to the Moose Rjver Flats rutting area from October L to
0ctober 10 and breed there (Spraker, pers. conm.). No

specific migration corridors have been identified
( Hol dermann 1983 ) .

c. Kenaj Mountains herd. This herd generally moves from
@t|re small upper drainages of Big
Indian Creek south to American Pass for calving. After
the calving period, durig summer and fall, caribou can
be found throughout the Kenai Mountains north and west
of the Ster'ling Highway, except that portion south of
the Chickaloon River and west of Juneau Creek (Spraker,
pers. comm. ).

d. Mentasta herd. This relatively small herd general'ly
occuples-ffie northwestern Wrangel l Mountains. The herd
calves mainly in the Sanford River, Drop Creek, and
Boulder Creek drainages during late May and June (Bos
t974). In Ju'ly and August, caribou are general]y found
in the up'land areas between the Copper River and Long
Glacier (Tobey, pers. comm.). However, the principal
summer range probably does not extend southward beyond
the Dadina Rj ver (Bos I974). In I ate September,
Mentasta caribou aggregate for the rut and begin to move
toward wintering areas. Mentasta caribou have wintered
as far south as the Nadina River and as far north as the
Tetlin Lake-Nabesna River-Chisana region (Tobeyr p€FS.
cornm.; Lieb 1984).

Population Size Estimation
Parker (197?, 1975) reviewed many different aerial censusing
techniques for wild'life management and classified these into six
general categories:
1. Linear strip transect survey
2. Stratified random sampling survey
3. Total count census
4. Aerial photography
5. Infra-red and heat-sensitive photography
6. Habitat sampling survey
Techniques from each of these categories have been applied to
carjbou with varying success.
In Alaska, aerial photography has been shown to be the most
reliable and efficient method of censusing caribou. Hemming and
Glenn (1968) described the development of the Aerial Photo-Direct
Count-Extrapolation (APDCE) technique. In 1967, APDCE was used
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Successfully on the Nelch'ina herd. Hemming further refined and
tested the technique on the Western Arctic herd in 1970. S'ince
then, the APDCE or modified versions have been used on several
Alaskan caribou herds.
The APDCE technique consists of the following recommended steps:
1. Precensus reconnai ssance fl i ght. These f1 i ghts serve to

i kelY to contai n Postca'lv'ing
aggregations. Currently radio-telemetry is often used to
locate these aggregations.

2. Aerial photography. 0nce the caribou have suitably
@hotographs of the aggregatjons are made

and numbers of animals counted. Numbers of caribou not
present 'in the aggregations are either counted or estimated.

3. Sex and age composition of animAls in =postqalYW

Tffia]es.-
4. Sex and age composition of animals. durinP lut. The- entire

lative Portions of
females, ma1es, and calves.

5. Estimation of population sjze. Finally, a population
l ected.

The APDCE carjbou census technique depends on four assumptions:
1. All adult females in the herd are present in the postcalving

aggregati ons .
2. Adul t femal es are randomly di stri buted throughout the

postcal vi ng aggregations.
3. Age and sex cohorts are randomly distributed throughout the

herd in the fall.
4. Mortality of adult females from the time of the mid summer

postcalving aggregations to the time of the fall composition
counts is zero or can be accounted for.

Davis et al. (L979) evaluted these assumptions and found that all
but the third assumpt'ion were valid. Collection of representatjve
fa1 1 -compos i ti on count data was cons i dered di ffi cul t and
constituted a maior problem with the technique. They also pointed
out the many logist'ica1 problems associated with photocensusing
the large arctic herds. Other censusing procedural pro,b'lems are
that the number of caribou counted on photographs will vary in
accordance wjth the readability factor and that the variability of
fall-composition count dat is too 'large to be useful.
Regional Abundance
Regional population estimates for caribou are usual 1y not
calculated. Table'1 is a summary of the most recent published
population estimates and caribou survey data for the Southcentral
Region. By summing the available abundance estimates for the
individual herds, a regiona'l estimate of 28,265'28,615 caribou was
obta i ned .
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Table 1. Most Current Survey Results for Southcentral Alaska Caribou Herds

Herd Type of Survey Date Count
Esti mated

No.

Kenai Mountains

Kenai Lowlands

Kenai Lowlands

Mentasta

Nel chi na

Fi xed-wi ng

Hel i copter

Hel i copter

Fi xed-wi ng

Fi xed-wi ng

2-19-85

I0-25-82

6-07 -83

10-09-84

10-04-83

343

65

7L

395*

80

80

2,722

24,825

Source: ADF&G 1984.

--- means no data were available.

* Estimate of population size prior to prev'ious fall hunting season.

II. KENAI L0WLANDS HERD (occupies portions of GMU 15A)
A. Present Abundance

The Kenai Lowlands caribou herd has been surveyed regularly since
1979. Table 2 summarizes sex and age composition data and
includes survey data and population estimates, when ava'ilable,
back to I974. Since L979, population estimates and herd counts
have exhibited a trend toward sl ightly increasing abundance.
Holdermann(1983) suspected predation of young calves ('less than 30
days old) by domestic dogs and wild carnivores as the primary
limiting factor on herd population growth.

B. Historic Distribution and Abundance
0n April 24,1966,29 caribou from the Nelchina herd were
transpl anted and rel eased at hlatson Lake. Fo'l 

'lowi ng tl,.
transplant, caribou were observed from Anchor Point to Hope.- 9V
1969,'sightings of wandering caribou had ceased, and the animals
had formed two di sti nct groups. One cari bou had estab'l 'i shed
i tsel f in the mountai nous area west of the headwaters of
Resurrection Creek. The second group, t/re Kena'i Lowlands herd,
occupied an area of approximately 72 mi' north and east of the
Kenai Municipal Airport during their calving period, and range
north and south in a larger area.
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Table 2. Composition Count Data and Annual Population Est'imates for the
Kenai Lowlands Herd, I974-83

Date
No. Est'imated

Counted Popu'lati on
Cal f/Cow Bul l/Cow

Ratio Ratio

Type
No. of

Calves(%) Survey

18 Feb.
20 Jan.
Spri ng

28 June

22 June
22 }ct,
10 June
27 }ct.
10 June
15 June
25 0ct.
7 June

t974
L975
r975
t97 6
L977
I978
t979
L97 9
1980
1980
1981
1982
r982
1983

47:100 15(25)
47: 100
80:100 9(i7)
48:100 9(16)
41:100 8(13)
65:100 20(30)
37:100 17 (26)
39:100 18(25)

4L
22
62

32

;;-
55
54
55
60
66
65
7L

41 -50

75-100
80-100
75
75-100

65-80
65-80

65 -80
65-80
70-80
70-80

8(23)

52: 100
37: 100
36: 100
29: 100
22:I00
71:100
49: 100
47: 100

c
b
a
a
a
a
a
a

Source: ADF&G 1973-84.

--- means no data were available.

a Hel icopter. b Fixed-wing. c Incidental observations.

Thi s herd has tradi ti ona'l ly cal ved only 'i n the area nei ghbori ng

the Kenai Airport. By L982, cows with young calves were also
observed on the Moose River Flats near the mouth of the Kenai
River and within the Kalifonsky Beach gas field (ibid.). The herd
normal 'ly wi nters i n the Moose Ri ver Fl ats , but by the wi nter of
t977-1978 numerous s'ightings of caribou from this herd were
reported from the Jean Lake area, approximately 12 mi southeast of
thei r normal wintering area (Leroux 1979). In recent years 'caribou have extended their range to the north shore of Skilak
Lake (Spraker, pers. comm.).
Fires have p'layed a major role in changing caribou ranges in many
parts of Alaska. Extensive man-made fires at the turn of the
century are believed to have reduced the theoretical carrying
capacity of caribou range on the Kenai Peninsula area by 1913.
Several large fires have occurred since caribou were extirpated
from the area, and these burns have prevented large areas from
reverting to the climax vegetation favorable to caribou.
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A.

Although many northern biologists have concluded that fires and
logging activjties destroyed lichen range, which precipitated the
decline in caribou numbers at the turn of the century (see Lutz
1956, Buck'ley 1958, Leopold and Darling 1953, Klein 1965), Davis
and Franzmann (1979) felt that this conclusion was not tenable.
Bergerud (19i4b) and Davis and Franzmann (1979) bel ieve !!'rat
oveihunting caused the decline and ultimate extirpation of caribou
on the Kenai Peninsula. Although fires may have reduced carrying
capacity, a sufficient amount of sujtable caribou habitat was

always available for the remnant popu'lations.

MOUNTAINS HERD (occupies portions of GMU 7)
Present Abundance
Spraker (1984) estimated the size of the Kenai Mountains caribou
herd at 250-300 animals. Table 3 summarizes survey and population
estimates and al so i nc'ludes sex and age composi t'ion count data
when available back to I974. Survey data collection since 1977
indicates thjs herd has been increasing s'l'ight'ly in size (Spraker
1984). Regulated harvesting to prevent range overuse, increased
numbers of wol ves , and a I imi ted wi nter range have probab'ly
combined to slow the rapid rate of growth in this herd' as

demonstrated in the late 1960's and ear'ly 1970's.
Historic Distribution and Abundance
The Kenai Mountains herd resulted from jntroductions made by the
ADF&G in 1965 and 1966 (see section II.B.). In May 1965' 15

caribou from the Nelchina herd were released near the Chickaloon
River. These animals became established jn the area by 1969 and
flourished on the excellent range. The herd grew to LL9 animals
in the fall of 1970, and by November 1974,29? carjbou were
counted (ADF&G 1976). Sjnce then, the estimated population sjze
has been somewhat stable at 300 an'imals, although the numbers of
animals counted have annually increased s1ight1y.
The hi stori c di stri buti on of thi s herd has remai ned fai r'ly
constant. They utilize the same summer and winter range. No

significant alteratjons in the habitat have occurred because of
human disturbance or development to affect the distributional
pattern of the carjbou herd. Spraker (1981), however, suggested
that the winter range distribution of carjbou was limited by snow
condi ti ons.
Low natural mortality'in the Kenai Mountains herd was reflected in
'its rapid rate of growth through the late 1960's and early 1970's.
By 1975, the annual recrujtment rate had dropped to 20% fron 36%
p-er year i n the previ ous peri od. Th'i s decl i ne i n herd growth
could have been a consequence of wolf predation, a'lthough the
extent of such predation has never been determined (State of
Alaska 1977). Spraker (1981) also reported an increase in wolf
numbers and in caribou predation by wolves. Peterson et al.
(1984) described the territory of the Big Indjan Creek Pack (BICP)
of at least 17 wolves, whjch was first identifjed in 1978. The

B.
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Table 3. Composition Count Data and Annual Population Estimates for the
Kenai Mountains Herd, t974-82

Type
No. Estimated Cal f-Cow Bul l/Cow No. of

Date Counted Population Ratio Ratio Calves(%) Survey

10 Mar. 1974 246-251 ?90
18 Nov. L974 292
19 Nov. 1974 196
8 Dec. 1976 249
8 Mar. 1,977 140 300*

24 Jan. 1978 150-200
28 0ct. 1978 178
22 June 1979 t25 300* 29(23) b
19 0ct. 1979 I73 300* 24:100 44:100 25(L4) a

19 Apr. 1980 162 300* 56:100 a

31 0ct. 1980 227 250 35:100 36:100 46(20) a
19 0ct. 1981 256 47:100 30:100 68(27%) a

27 }ct. 1982 266 250-300 51:100 27:L00 69(26) a

19 Feb. 1985 343 395**

340 44: 100 73: 100 36 ( 18 ) c

26(15) b

Source: ADF&G 1973-84. c Ground count.

--- means do data were available.

a Hel icopter. * Rough estimate.

b Fixed-wing. ** Minimum population estimate
before hunting season
(tge+-gs) besan.

tsICP territory included most of the winter and summer range of the
Kenai Mountains caribou herd.

IV. MENTASTA HERD (occupies portions of GMU 11)
A. Present Abundance

Estimates of abundance and data describing age and sex composition
for the Mentasta caribou herd are presented in table 4. The mean
annual estimated total population is 2,273 (s.d.=307) caribou from
I973 to 1982. Lieb (1984) reports that this herd is stable.
Fl uctuations i n annual popul ation estimates i n recent years
probably reflect variabi 1 ity in survey condit'ions rather than
actual changes in herd numbers (t-ieU 1984). Any of the following
factors could cause significant fluctuations in the annual
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Table 4. Population Estimates, Spring Counts, and Age/Sex Composition Data
for the Mentasta Herd, 1973-84

Date

Spri ng
Postcal vi ng

Count

Total Fal I Fal I
Population Calves/
Estimate 100 Cows

Fal I Estimated
Bul I s/ No.

100 Cows Adults

18-19 Oct.
?7 June
14 June
24 June
10 0ct.
13 0ct.
30 June
23 June
22 0ct.
13 0ct.
4 Oct.
9 0ct.

1973
1975
r976
1977 ^
r977d
1978
r979
1980
1981
1982
1983
1984

1,995
2,456
r,754
2,262
2,262
2,278
1,834

i:27?,
2,393
2,667
3,022

2,7Lr
2,7L1
2,239

;,gia
L,226
2,022
2,274
1,899

2,202 32 40

16
42
42

25
27
25

2,8r9
2,2r0
2,766
2,722

40
39
28
29

43
36
44
36

2,202
r,7r9
2,316
2,?44

Source: ADF&G 1973-84.

--- means no data were available.

a Unadjusted for L977-78 harvest.

b Includes 243 caribou outside spring composition count area.

population estimates:b Difficulties in locating all segments of the herd prior to
the censuso Different weather conditionso Different observers

B. Historic Distribution and Abundance
0bservations of caribou in the upper Copper River area and the
Wrangell Mountains have been recorded in several accounts and
journals of visitors to these areas. Records of caribou sightings
extending from the Chitina River Valley to the White River area
north to the Alaska Range from the late 1800's to the 1930's are
summarized in Skoog (1968). These relatively few observations are
scattered in time and area.
During the 1920's, Murie (tggS) reported -t!at p-a-r!s of the
Fortymile caribou herd, which numbered over half a million animals
at that t'ime, moved south through Isabel Pass and Mentasta Pass to
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winter in the upper Copper Rjver Basin. Great numbers of caribou
moved south to the White, ChiSana, Nabesna, and Copper rivers.
When these movements suddently stopped in 1931 (Skoog i968), small
remnant groups of caribou remajned south of the Mentasta Mountains
and in the northwest portion of the Wrangell Mountajns. Skoog
(1968) speculated that these remnant groups ryay h.ave formed the
present-day Mentasta and Chisana herds. Bos (I974) proposed that
it was more likely that caribou occupied these areas prior to the
Fortymile herd's migrations.
Hemming (1971) defined caribou populations in terms of thejr
calving areas, with the members of a "herd" utiljzing a specific
area fbr calving. Based on Hemming's defin'ition, the So-called
Mentasta herd has been misnamed, as suggested by Bos (1974)'
because no calving activity has ever been observed jn the Mentasta
Mountains. Calving activity in the upper Drop Creek drainage was
first documented in 1956. Another survey in Ju1y, 1968' located
almost 1,000 cows and calves near Boulder Creek (approximate'ly
6 mi west of Drop Creek) (Bos 1974). Further surveys have
confjrmed the Drop Creek-Boulder Creek area as the main ca'lving
area for this herd (ADF&G 1976). In fact, the major portion of
this herd has occupied the northwest Wrangell Mountains since the
early 1960's.
The earliest published population est'imate for the Mentasta herd
was 50 cariboti, based on an aerial survey in November, 1948 (Scott
et al . 1950). Bos ( 1974) suggested that this number would
constitute an underestimation if caribou were using timbered areas
as they had usua'l1y done in previous Novembers, and he also
faulted the survey for lacking a systematic method. In July 1956'
a survey by Bob Burkholder (USFWS) in the Drop Creek area counted
152 caribou. As part of a formal census of the Nelchina herd in
February, 1962, over 12,000 Nelchjna caribou were counted
wintering in the Mentasta area along with a group of 2'305
Mentasta caribou. The Mentasta animals were located on the slopes
of Mt. Sanford and were consjdered geographically distinct from
the Nelchjna group (Bos 1974). A rev'iew of the ADF&G Game

Division caribou data files in Anchorage shows Mentasta caribou
numbers at 5,000 anima'ls from 1962 to L967. These estjmates were
somewhat rough, as they were based on extrapolations of the 1962
estimate using assumed rates of growth. From 1967 to 1972, survey
f'lights were conducted annually in ear'ly summer to locate calv'ing
areis and in the fall to monitor fall movements (ibid.).
Estimates of caribou numbers on these flights ranged between 1'000
and 2,000 individuals (ibid. ). Table 4 presents abundance
eStimates from I973 to the present, which corroborate these
survey-fl i ght estimates.

NELCHINA HERD

A. Present Abundance
The Nelchina caribou herd has been censused regularly since I976
except for 1979, when inclement weather conditions and widespread
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animal movements precluded conducting an accurate census. Table 5

suffinarizes all avai'lable count data and abundance estimates. The

Nelchina herd numbers approximately 25,000 animals and has been in
a peri od of conti nued expans i on s i nce L97 2. Currentl y , tf-le

nelbhina herd contains about 85% of the total caribou in the
Southcentral Region and about 6% of the estimated 1982 statewide
carjbou population (416,000). This herd is approximately the same

size as'the Mulchatna and Alaska Peninsula herds and is exceeded
in size on'ly by the large Western Arctic and Porcupine herds. 

^
Population 

-estimates derived by the APDCE censusing technique for
thb Nelchina caribou herd can be influenced by several factors.
Pitcher (1983) mentions that when caribou are molting in-lat_e June
or July it can be diffjcult to distinguish males from females by
gen'itai characteristics in the postcalving aggregation-composition
iounts. If the cow-calf aggregations of the herd are djspersed
over too large an area, theie exists an increased likelihood of
missing animais and undercounting in the pho_to census. This will
lead t6 an underestimation of the total population. The timing of
the fall-classification counts is very critical to the preciseness
of the population estimate. The distribution of sexes and age

classes'ii most random during the main rutting period (Skoog

1968). Inclement weather conditions in the 0ctober 1981

composition sampling period caused a one-week de1ay. -Pitcher(19b2) noted that some bulls had begun to separate fr_om. the
iow-citf segment and that therefore males could have been s'light'ly
underrepres6nted jn the samp'l ing, thus affecting the total
popul ati on est'imate.
Historic Distribution and Abundance
Caribou have occupied the Nelchina Basin since at least the middle
of the 19th century (Skoog 1968). Sometime between 1848 and 1885'
the Nelchina herd reached a population peak similar to that of the
1960's (Z0,0OO animals) and ranged from the Talkeetna Mountains
eastward over the entire Coppei Rjver basin (map 1) (ibid.).
Travelers to the area in the late 1890's noted the remains of
Indian traps and drive fences, indicating reg_ular..seasonal
movements of the'large population. 0bservers also discovered
drive fences and huge numbers of shed antlers in the Ch'it'ina River
Va11ey (ibid.). The presence of the shed antlers meant that the
availible suitable winter range to the northwest must have been

saturated wi th cari bou. Aniaml s were forced to uti l'ize the
marginal Chitina River Valley, which regularly receives h_eavy and

fre{uently wet snowfall. Caribou have not occurred along !h.
Chitina River s'ince that supposed peak period. By 1885, very few
caribou were being observed in the Chjtina and Copper River
valleys (ib'id.).
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Table 5. Population Estimates for the Nelchina Caribou Herd, 1948-83

Date
No.

Counted

Minimal
Popul ati on

Es ti mate Source

1-2 Feb.
6-8 Mar.
1 May
1 May
1 May
1 May
1 May
23-27 Feb.

1948
1950
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1967
7972
7973
197 4
1976
L977
1978
r979
1980
1981
1982
1983

4 ,019
4,447
6,973
6,263
9,923

18 ,654

':::"

:::
41,824

8,342
9,757

1o,245
9,342

14,000
16,800

11:uot

:::

4 , 500-5 ,000
5 ,000- 5 ,500

7,600*
1 3 ,200
39,466
36,240
47 ,7r0
52,670
58,850
64,230
69,180
7 1 ,000
61,ooo

7,857
7,693

8 ,081
13,936
18,981

18,7 13
20,694
21,356
24,825

Watson and Scott 1956
Watson and Scott 1956
Watson and Scott 1956
Watson and Scott 1956
Watson and Scott 1956
Watson and Scott 1956
Skoog and Scott 1956
Skoog 1968
Skoog 1968
Skoog 1968
Skoog 1968
Skoog 1968
Skoog 1968
Hemming and Glenn 1968
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984
Pitcher 1984

* Underestimated by factor of 2 or 3.

--- means no data were available.

At the turn of the century, evidence suggests the Nelchina herd
was decreasing but stil I numerous, with a geographical
distribution close'ly resembling that of the 1960's. The status of
the Nelchina herd from 1900 to 1930 is somewhat unclear. In the
1920's, the adjacent McKinley and Fortymile herds had peaked in
size. Murie (1935) est.imated the Fortymi'le herd at a minimum of
538,000 animais in 1920. By 1918, seasonal migrat_ions through
Isaliel and Mentasta passes were occurring regularly, bringing
thousands of caribou into the Mentasta-Nabesna River-White River
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area, the Tangle Lakes-Maclaren River area, the Lake Louise Flats'
and even the Copper River va'l1ey as far south as Copper Center
(Skoog 1968). Skoog (1SOA1 recounts a confirmed report of some

300,000 caribou of the Fortymile herd moving into the Nelchina
range in the fall of 1921. In 1925, the McKinley herd began to
move seasonally eastward across Broad Pass into the mountains
adjacent to Broad Pass, Jack River, the upper Nenana Rivern
crossing Monahan F1at, reaching Valdez Creek and the upper
Maclaren River (Murie 1944). All these movements stopped after
the winter of 1931-L932. Skoog (1968) felt that it was quite
possible that the Nelchina herd may have lost animals to the
temporary seasonal i nfl uxes of these 1 arge herds when they
returned to their summer ranges each year. Skoog (tg0g) reported
taht, based on the available 'information, the northwest portion of
the range north of the Susitna River was used extensively in
winter during the early 1930's. In the late 1930's, a shift in
wjnter range use southward to the Talkeetna Mountains occurred.
By the late 1930's and early 1940's, the Nelchina population
probably reached a low. According to Alaska Game Conrnission
reports (1931-1940) and Hemm'ing (1975), remnants of the Nelch'ina
herd apparently remained mostly within the western half of their
historical range (map 2) and,'in particu'lar, in the Talkeetna
Mountai ns.
In the early 1940's, fall and w'inter range use shjfted northward
again to the Nenana River drainage, the Denali High.way, Deadman

Like, and the upper Maclaren River-Paxson Lake area (Skoog 1968).
The first report of caribou wintering on the Lake Louise Flats
occurred jn 1945-L946, with the animals concentrated in the
western portion (ibid.). From 1946 to 1950, areas of ca'lving and
summer range use were regularly used, but winter range use areas
shifted annua11y. Table 6 summarizes the seasonal range and
life-function area used by the Nelchina caribou herd from the late
1940's to the present.
Prior to 1948, populat'ion estimates for the Nelchina herd were
constructed from reports from wi ldl ife enforcement agents,
trappers, bush pilots, and other outdoorsmen. The most recent
estimate before aerial censusing began in 1948 was about 4r000
caribou (Watson and Scott 1956). Aerjal counts of the Nelchina
herd began in November, 1948, but the accuracy was questionable
because of observer inexperience, the uneven distribution of
caribou, an inadequate sampling design, and other characteristic
d'ifficulties associated with big game aerial census work. The
1948 census produced an esimate of 4,500 to 5,000 animals
( taUt e 5 ) . However, conti nued refi nement of aeri al census
techniques in the succeeding seven years showed that the original
1948 estimate accounted for only about one-hal f the animal s
probably present at that time. The 1955 census was desjnged as an
extremely intensive effort resu'lting in a high degree of
reliability and indicated a caribou population of almost 40,000
animals (Watson and Scott 1956).
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Table 6. Historical Range Use of Nelchina Caribou Herd' 1948-84

Year
Grounds Summer Range*

(May-June) (,luly-Aug. ) Rut Winter Range*

1948-49
1949- 50
i950-51
1951- 52
1952-53
1953-54
1954-55
1955- 56
i956-57
1957-58
1958-59
1959-60
1960-61
L96L-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
I97I-7?
r972-73
r973-7 4
I974-75
L975-76
1976-77
1977 -78
1978-79
1979-80
1980-81
1981 -82
1982-83
1983-84

L2
I2
12
T2
12
1,2

T2
T2
t2
t2
T2
72
12
1,5r12
12,8, 11
12 ,8,11
L2
L2
L?
I2
l2
L2
t2
t2
T2
I2
I2
T2
I2
L2
T2
T2
T2

L2,5
12,5,15
5,L2
5

12,I5
5, 12, 15
5,r2
5,72
5,I2
5 19 ,6,12
5,9 ,6 rLz
5,r2
5,I2
5 rI?
5

5r4
5,4,1?
5,I2
12,5
5,12
5,L2
12,5

7?
l2
12,5
T2
I2
L2
12,75
12,L5
12,L5
12,L5

13,5,12
13 ,12, 15
5,12,13
5r6
12,15,16
5r6
5,6,13,15
5,13,11,12,13
12,r5,6
13r15,5,11
L2,I3,6 rr2
13,15 ,6,L2
5,13,6,12
5,9,13r6
6r9r13

?:1t'tt
13
T2
13
13
12,I5
15,13,12

T2.I3
12 ,13
13

13
']..3,7

13
7,16

13 ,12
13
13
13
5 ,l2 16 19
5,1r6r11
11,2,5,15
11r1"5,1r5r6,13
1 , 11. ,5, 13
5,Ll.,l,2rr3
l 16 r2r 5,l. L

I ,r3 ,2,5 , 11 , 1.5

1 ,5 ,6 ,11
1,5,6
16, 13,15
16,13, 1,2
16,13,1,4,5
13r7r8,Ll12
13
16,13
16,13,15
15,7,13
15,13,12
16, 13
13
13 ,16
13,16
13 ,16
13,7
13 ,7
l'3 ,7 ,

11:t'tu

I2

Source: Adapted and expanded from Pitcher 1982.

--- means no data were available.

* Range Units modified from Skoog 1968 (see map 3)
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In 'l ight of this result, the previous annual censuses were
acknowledged to be in error.
In the following year, Skoog and Scott (1956) conducted a similar
census, producing a population estimate of 36,200, which corrabor-
ated the previous year's estimate.
In 1950, the Nelctrina herd began to increase in numbers (taUte S)
and occupied an area (map 4) of approximately 26,000 kmz
(10,000 mi2) (Hemming 1975). The main body of the herd (cow-calf
portion) began to split into two or more segments, each wintering
in separate areas by 1955 (map 5) (ibid.). As the size of the
herd increased even more, winter range expansion occurred, and by
1960 the herd uti I ized an area of approximately 52,000 km2
(20,000 mi2) (ibid.). Maps 4 through 8 illustrate the expansion
of the Nelchina caribou range eastward across the Richardson
Highway, with the increase in caribou numbers from 1948 to the mid
1960's. The increase in numbers was also closely correlated to an
increase in annual movements as reflected in annual distances
traveled (Skoog 1968). Surrner range'is depicted on map 9 for the
years 1950-1970.
Based on field work conducted in 1961 and 1962, Skoog (1963)
stated, "the range is beginning to show signs of deterioration and
there is some indication that carrying capac'ity has been reached."
In February 23-27,1962, an aerial census using a stratified
random sampling technique for certain concentrat'ion areas,
combined with direct counts for other concentration areas,
produced a minimum estimate of 71,000 caribou (Siniff and Skoog
1964). This census corroborated evidence that the herd was
expanding its range and increasing rapidly in numbers.
From 1948 to 1954, over 200 wolves were removed from the Nelchina
herd almost doubled in size. 0verwinter calf survival rates were
estimated at 84%, and calves soon exceeded 20% of the herd (Skoog
1968). Natural mortal ity was low, and the herd sustained a

rel ati ve'ly I ow hunter ki I I (8%) that was wel 'l bel ow recrui tment
levels (ibid.). Wolf predation rates were somewhat low
(approximately I-2%), but they increased gradually as wo'lf
populations recovered from the effects of the intensive federal
predator control program. It is also interesting to note that
Nelchina Basin wolf populations increased at a rate similar to the
annual net increases for caribou (20%) (ibid.).
Bergerud (1983) proposed that the herd probably peaked by 1964 and
based his conclusion on an analysis of age-structure data from
harvested animals of that time period. Bos (1975) and Bergerud
(1983,1984) both agree that a major drop in recru'itment occurred
i n the 1964-1966 period. Bergerud ( 1983) stated that wol f
predation and possibly some brown bear predation seemed the most
probable cause of the 1964-1966 decline and ruled out winter
morta'lity, windchill mortality of calves, and reproductive failure
as unlikely factors. Bos (1975) suggested that the initial stages
of the decline (1962-1966) were caused by large emigrations of
caribou to other ranges. Poor recruitment of yearlings and a
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I arge i ncrease i n cari bou harvests acce'l erated the rate of
population decrease (ibid.). Doerr (1980) stated that subadu'lt
hatural mortality rates increased from 22 to 42% in the period
from 1962 to 1966 and averaged 47% from 1966 through 1969.
Hunting mortality rates increased slightly. tr{olf predation rates
al most doubl ed 

- those of 1954 through L962 but were sti 'l 'l

considerably less than hunting morta'l ity (ibid. ). The rapid
decline of the herd from 1969 to 1972 was largely due to excessive
hunting, increased wolf predation, and relatively high overtlinter
naturaT mortality of calves and subadult groups (ibid.).
The Ne'lchina caribou herd continued to decline until 1974, when a

postcalving census counted L0,245 animals versus 8,757 and 8'342
in 1973 and 1972, respectively. The relative'ly low hunter harvest
for 1972 and 1973, combined with an extreme'ly high increase in
yearling survival during 1973, resulted in a marked increase in
herd siie during 1974 (Ucttroy 1975). However, an APCDE census in
I976 (consjdered unreliable by Eide 1979) indicated the Nelchina
caribou herd sti 1 I had not i ncreased substanti a'l 

'ly above 1972
1eve1s, even though calf ratios and yearling survival rates were
similar to those-reported for this herd during the popu'lation
increase. A series of protective measures were implemented by the
ADF&G, beginning with an early hunting season closure in 1976, and
permit-on1y hunting for 1977. A wolf remova'l program was active
from January I976 to March 1,978, but concentrated in an area
(north of the Susitna River) resu'lting in minimal and/or no

impacts on the main herd. By 1983, these factors, together with
an increasing survival rate and increased calf producti_ol _qnd
survival, pushed the Nelchina caribou population to 24,8?5.
Figure 1 depicts the historical pattern of abundance estimates
from 1948 to 1983.
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I.

Dall Sheep Distribution and Abundance

REGIONWIDE INFORMATION
In Southcentral Alaska, Dall sheep are present thoughout the lalkeetna'
Chulitna, and Wa[ani mountains (Tbt{), the Wrangell Mountains (t,{MR), the
Kenai Mountains (KMR), and the chugach Mountains (cMR).-- Tl. distribu-
tion and abundance'of Dall sheep in Southcentral Alaska wi'll be

discussed in terms of these mountain ranges (map 1)

Historical 'information on Dal I sheep populations within the A1aska js

limited to personal reports from residents, Murie's observations jn
Ncfiniey Park, and surveys conducted by the.Alaska Game Cormission.
These iources provide a- basis for determining the level of thelP
abundance jn areas of the state during recent history. They s.hould be

viewed, however, dS prel iminary estimates obtained under d'ifficult
circumstances thit are'subject fo some bias and that are difficult to
substanti ate.
ieisonat reports indicate that between 1915 and 1940_s_heep numbers were

reduced ovir most of Alaska. Indiscriminate kill ing reduced the
popuiitiont of available herds during the.gold stampede and market-
[r[iing aays of this period, but through thb 1920's sheep -were 

still
abundait. A series of'severe winters in different regions of the state
in the 1930's and 1940's contributed to the'large decline in-sheep
popriutions during that period- After 1940, the sheep dec'line slowed'
l.Sining a low poi-nt auout 1945 (Scott .qt al . -1950.).
Murie's-observations in McKinley Park (Murie 1944) also indicated very
tirge sheep populations jn the_ early patt of this century, despite
ext6ns i ve inarket and other i 1 

'lega1 hunti ng j n some areas . Severe

weather conditions during the winters of 1928-1929 and 1931-1932

decimated the sheep populaiion in the park and possibly in other areas

of the state. Obeb snow with hard crusts covered most available
foraqe. and sheep pobutations suffered heavy losses through starvation
(iUii.j. The pirt<'sheep popu'lation in IE32 was estimated at 1'500
anjmali, down fiom 10,000-25,000 in 1928 (ibid.).
The u.cu"acy of Murie's population estimates has been questioned and

reevaluated- (Murphy I974), and most researchers believe that his
estimates were tbo trigtt. There is no doubt, however, that a Iarge
die-off did occur.
The Alaska Game Conrmission conducted surveys in 1949 covering over
29,000 sq mi of potential sheep habitat.. They were conducted on the
fenai Peninsula,'in the Chugach and Talkeetna mountains' the Tanana

Hitts and White 
-t'4ountains, 

an-d in the Alaska Range from Mt. McKin]ey to
the Canadian border (Scott et al. 1950). These surveys wer.e pioneer
efforts at estimati ng sheep di stri buti on and abundance i n Al aska

,tit'iting aerial pre'vented' observers from survey'ing difficult or
dangeroui areas. Also, remote areas were difficult to reach and cost'ly
io iuru.y. Therefore, these survey efforts were incomplete at best and
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are
co]m.
A.

not comparable to modern techniques or effort (He'imer, pers.

Regional Distribution
Oall sheep jn Southcentral Alaska are found in suitable habjtat in
GMUs 7, 11, 13, 14, and 15, located in the Kenai, Chugach,
Wrangeli, and Talkeetna mountains. Map 2 presents the
Sout[central Reg'ion's boundary and associated GMU boundaries.
The Southcentral Regi on ' s boundary fol I ows the drai n_age d'ivi de

along portjons of the Alaska Range. Sheep are I imited in
distiibution on the south slopes of the Alaska Range to small
areas of 1 ow-dens i ty dj scontj nuous habi tat. Therefore , sheep
distributjon and abundance for the Alaska Range (i.e., Alaska
Range East [ARE], Delta and Tok management areas, and GMUs 12 and

20)-will be discussed in the Alaska Habjtat Management Guide for
the Interior Region.
Sheep distribufion is limited to the northern. slopes. .of. the
Chugich range, except for the eastern end, where habitat is
available on-both slopes. Prevailing weather renders the southern
side of most of the Chugach range uninhabjtable to sheep because
of heavy winter snowfall (Heimer 1984).
Areas Used Seasonally and for Ljfe Functions
Dall sheep utilize -different 

ranges at d'ifferent times of the
year. Modt populations have a winter and a summer range (Heimer
igZS), although some researchers have jdentifjed several seasonal
use areas for mountain sheep (Beist 1971). [lJinter range is
characterjzed by areas of low snow accumulation, higher eleva-
tions, wind-swept ridges, or other areas protected from show. The

entire mountain block that sheep inhabit is available to sheep
populat'ions for summer range. Mineral I icks are .vis 

jted by- some'
if' not all, Dall sheep po-pulations (Heimer 1973). (For f,urther
information, see the 1:1,000,000-scale maps in the Map Atlas to
the Southcentral Guide and the 1:250,000-sca'le maps available jn
ADF&G offices. These maps ind'icate the general distributjon'
known winter use areas, and known mineral locks of sheep in the

B.

Southcentral Region. )
C. Factors Affecting Distribution

Sheep are found in steep, mountainous terrain, usually above
2,50b ft, throughout the year. The rugged terrain provides
readily availablb escape cover from predators. A1so, the h'igher
wind-b1 own s1 opes provi de snow-free areas where forage i s
avai lable during winter. Deep snow in other feeding areas
prevents sheep from reaching forage.
Summer range use'in some areas is affected by winter snow

deposition lnd the timing of the snow-melt. Specific geographic
areas tend to have deeper snow accumulations because of weather
conditions and physiographic features. These areas are unavail-
able to sheep huiing-winter and can provide summer range only
after snow-mel t ( ibid). (See the Life History and Habitat
Requirements volume for specific information. )
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D. Movements Between Areas
In many areas, movements by Da'l'l sheep between seasonal use areas
are assoc'iated with mineral lick use (ibid.). In these areas,
sheep travel from their winter range to the mineral lock' then
continue to their summer range. The movement of sheep from w'inter
to summer ranges in the Dry Creek area of the Alaska Range may
occur as early as late May or the first week in June and peaks in
mjd-to-date June (ibid.). Distances traveled one way range from 2

to 12 mi (3 .2 to 20 km ) ( 'i bi d. ) . Tankers'l ey ( 1984) found that
sheep in the Watana Hills are (TCW) used mineral licks from early
May through August, with most use occurring in June. Sheep
traveled at least 5 mi from the nearest mountainous habitat to
visit the I ick (ibid. ).
Population Size Estimation
Dall sheep distribution and abundance information is obtained from
aerial surveys conducted by ADF&G biologists during mid summer
(July). Aerial surveys are flown in predeterm'ined areas of known
sheep habitat. Surveys are conducted similarly, in attempts to
ensure that results are comparable to previous years. Weather is
an uncontrollable factor in these surveys and sometimes causes
partia'l or complete cancellation. All areas are not surveyed
every year, primari 1y because of budgetary and weather
constraints. Instead, most areas are surveyed every other year or
at longer intervals. This frequency is acceptab'le and provides
sufficient data to assess trends in the population.
Si nce statehood, sheep surveys have been conducted based on
available habitat within GMU boundaries. A decision to manage
sheep on a population, or mountain range, basis has resulted in
changes in the presentation of survey data. Prior to 1980 or
1981, depending on the area, Da11 sheep distribution and abundance
informatjon was recorded by GMUs; s'ince then, information has been
recorded by GMU within the mountain range. The two sets of
information are not djrectly comparab'le, but population trends can
still be determined.
Aerial survey information on population composition is presented
in the form of total sheep observed, total lambs observedr lambs
per 100 unclassified animals, and total number and percentage of
1ega1 rams. The last two categories are sometimes not available
because of the d'ifficulty in determ'ining legal rams from the air.
The ewe-lamb groups contajn animals of both sexes and many age
classes and are difficult to classify accurately. Therefore, all
ewe-like animals (ewes, yearlings of both sexes, and young rams)
are designated as unclassified animals.
Regional Abundance
Approximately 70,000 Dall sheep are currently estimated to be
present i n the Al askan sheep popul atj on ( Heimer 1984) .
Approximate'ly 13,000 sheep are present in the Southcentral Region
( i bi d. ) . Dens i ti es and popul ati on compos i ti on vary by areas.
Specific regiona'l abundance information is g'iven in the following
paragraphs.

E.

F.
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II. KENAI MOUNTAINS (GMUs 7 and 15)
The southernmost extension of Dall sheep range in Alaska is in the
Kenai Mountains, which begin on the Kenai Peninsula and proceed
northeasterly to the Turnagain Arm of Cook Inlet.
A. Present Abundance

Sheep habitat on the Kenai Peninsula occurs in GMUs 7 and 15.
Population'information for this area is obtained as a unit rather
than as separate areas because sheep populations occur throughout
the mountain block. The 1984 total sheep populatjon for this area
was estimated at 1,500 (Spraker, pers. corm.), reduced from about
2,750 sheep because of difficult winters in the early 1970's
(ibid.).
Popu'lat'ion information from 1979 to 1983 is presented in table 1.
The population appears to be stable or increasing s'lightly' with
the percentage of lambs (22.0%) remaining at its highest'level in
five'years aid above the five-year average of I9.4% (ADF&G f984).
The number of lambs/100 unclassified anjmals G7.a%) is also at
its highest level in five years and above the five-year average of
2e.e% ('ibid. ).

B. Historic Distribution and Abundance
The total sheep population on the Kenai Peninsula in 1949 was

estimated to be about 350 sheep (Scott et al. 1950). Sheep
populat'ions between 1935 and 1939 in the Indian Creek drainage
near Tustumena Lake were reported to be over 500 animals; however,
surveys conducted in 1949 indicated that sheep numbers'in this
area were less than 150 animals (ibid.). Dall sheep were reported
to be abundant'in the Kenai Mountains until an extensive die-off
occurred in the early 1940's. Winter weather was thought to be
the major factorin this decl ine (Rhodes, pers. comm. ).

III. WRANGELL MOUNTAINS (GMU 11)
A'lmost all of GMU 11 is enclosed wjthin the Wrangell-St. Elias National
Park/Preserve. The Wrangell Mountains portion of GMU 11 includes those
mountains south of the unit boundary, north of the Chjtjna River, east
of the Copper River, and extending to the Canadian border.
The National Park Service (NPS) and the ADF&G in 1981-1982 determined
Dall sheep distribution and abundance with'in the park/preserve
boundaries (Singer 1982). GMU 11 and portions of GMU 12 were surveyed.
GMU 1,2 (wh'ich includes count units 1,3,4,5,5,7,8,9, and 19 [map 3] is
located in the Interior Reg'ion, and results from this survey for that
GMU wi'll be jncluded in that regiona'l discussion.
A. Present Abundance

During 1981-1982, a total of 3,946 sheep (taUle Z) were visually
counted in 12 of 15 GMU 11 count areas located within Wrange'll-St.
Elias National Park and Preserve (map 3) (ibid.). Three count
units (I7, 18, and 24) were not covered during 1982-1982 but had
sheep surveys conducted in the early 1970's (He'imer and Smith
1979). A population figure for these three count units was
determined from the earlier surveys and added to the visual count,
resulting in an estimated population of 4,759 sheep (taUte 2).
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Table 2. Recent and Previous Counts
of the Chitina River, Wrangell - St.

of Dal 1 Sheep
El ias National

in 15 Count Units North
Park/Preserve

Count
Un'it T9B2 1981

Recent Count % Change
From Last

Prev i ou s
Count

Last, I'lost
Complete, &

Accurate
Count

Year
of

Last
Count

2

10
11
12
13
I4
15
16
L7
18
20
2t
22
23W
24

Total count

249
303(500 ) 247

---(254)
3,946

RE7

508b
20L

'!il

i7?,

+L3l%
-3%

r973
t973

220
208

+ 39%
+ I?%
+ 26%
e

407
209
183
48

1973
t973
r973
t973

13i'

224
335
151
244
240
278

+9%
+ 45%
+4%
e

L973
1968
t973
1973
1970
1970

Count plus
estimate for
uncounted
uni tso

Esti mated
popu I ati on

4,759

5,949

2,747

3,783

4,729

Source: Singer 1982.

--' means no data were available.

a From Heimer and Smith 1979.

b Hel icopter count.

c Helio 295; all other counts are Super Cub.

d Estimates for uncounted units from Heimer and Smith (1979) were based
upon densities in adiacent, similar units.

e Boundaries changed or only part of unit counted. No comparisons $Jere

made.
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Some sheep escape observation, and some areas are inevitably
missed in a sheep survey of this magnitude. To adiust for this
variable, the observed total was multiplied by a factor of L.25,
resulting jn an estimated total population of 5,949 sheep
(taute 2).
An apparent popu'lation increase in the southern areas is evident
since the early 1970's. A portion of the apparent increase was

undoubtedly due to greater counting efficiency, as fewer changes
were made in observers during the 1981-82 surveys, more time was
spent, and peripheral areas were counted (S'inger 1982).

B. Historic Abundance
Historic information, as mentioned previously, is very limited.
Populations in this area probab'ly followed the general hjstoric
trend for sheep i n the state, wi th early 1900' s popul ati ons
decreasing because of manket and other kinds of hunting and severe
winters until the early 1940's, after which occurred an increase
in numbers to the present level. The estimated sheep population
in 1949 for the Wrangell Mountains was 700 anjmals (Scott et al.
1950). This probably represents an incomplete limited population
estimate but nevertheless ref'lects the low density of sheep at
that time.

IV. TALKEETNA MOUNTAINS AND CHULITNA-WATANA HILLS (TCl^l)

The Talkeetna Mountains and Chulitna/Watana Hills sheep ranges (TChl)

are I ocated i n portions of four game management subuni ts. The
Talkeetna Mountains sheep includes Subunit 14A, north of the Matanuska
River, Subunit 148, Subun'it 13A, and Subunit 13E, south of the Susitna
River (map 1). The Chulitna/Watana Hills sheep range includes that
portion of Subunit 138 between the Susitna, Chulitna, and Nenana rivers
(map 1) (ADF&G 1e84).
A. Present Abundance

Dall sheep surveys were conducted in Subunit 14A of the Talkeetna
Mountains during 1980 and 1982. A total of 559 sheep were
observed during I98?, comparable to the 502 seen in 1980
(taUle 3). The number of lambs observed increased from 76 in 1980
to 120 in 1982, with an increase in percentage of lambs from 15.1
to 21.5 (ADF&G 1983). This increase in the number of percentage
of lambs in the population suggests good lamb production and
survival jn this portion of the population (ibid.).
Subunits 14A and B were surveyed in 1981 and 1983. These surveyus
were similar to the 1980 and L}BZ surveys of 14A but included
additional areas of Subunit 148. Table 3 presents survey
information for this area. The total count in 1983 (S:41 showed a
decrease of 90 animal s Oa%) from the 628 observed 'in 1981.
However, this still represents a much larger total count than the
423 sheep counted in 1974 (ADF&G 1983). Lambs/100 unclassified
anjmals decreased from 38.4 in 1981 to 23.7 jn 1983, and the
number and percentage of lambs jn the population also decreased
(ib'id.).
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V.

During 1982 and 1983, sheep surveys were flown in Subunjt 13E of
the Chulitna Mountains portion of the TCW area. Table 3 presents
results from these surveys. A total of 325 sheep were observed in
1982, whereas only 52 sheep were observed during 1983 (ADF&G

1984). No explanation for the large decrease in sheep observed is
available at this time; however, it is possible that the 1983
survey did not cover all the area surveyed in 1982.
In 1982, sheep surveys were also flown in Subunit 13A of the
eastern Talkeetna Mountains. A total of 2,029 sheep were counted
(taUte 3), representing an 8.5% increase from a comparab'le survey
(1,125) conducted in 1977 (ibid.).
Sheep surveys were conducted in the Watana Hi 1 I s section of
Subunit 13E from 1980 through 1983 (taUte 4). The L982 survey
resulted in a total count of 200 sheep, similar to the 209 sheep
observed during 1981 (ibid.). Table 4 presents survey data for
the Watana Hills are of Subunit 13E from 1979 through 1983. The
1983 survey 'indicates a decrease in total number of sheep observed
and in the percentage of lambs. The decline in numbers of sheep
observed was attributed to the decrease in the number of lambs.
No explanation for the poor lamb crop is avajlable (ibid.). The
Watana Hills sheep population is relatively small and therefore
easily affected by a reduced production rate. A series of poor
lamb crops could serjous'ly reduce this population. 0vera'11, the
sheep population in the TCl^l area appears to be stable, with the
small flucuations between years in the number of sheep observed
probably attributable to differences in survey conditions and/or
inexperienced observers ( ibid. ).

B. Historic Abundance
Historic information on sheep populations in this area is very
limited. Sheep populations in the Talkeetna Mountajns were
estimated at 300 anjmals in 1950 (Scott et al. 1950). Popu'lations
in this area prior to 1950 probably flucutated in abundance
similarly to sheep popu'lations throughout the state. (See I.
Regionwide Information in this narrat'ive for details.)

CHUGACH MOUNTAINS
The Chugach Mountain Range (CMR) conta'ins portions of four game

management units or subunits. From west to east, these 'include Subunit
14C, which extends from Anchorage to the Knik River; Subunjt 14A, from
the Knik River to the Coal Creek drainage; Unit 13, from Coal Creek to
the Copper River near Chitjna; and Unjt 11, from the Copper River south
of the Chitina R'iver to the Yukon border (map 2).
A. Present Abundance

Table 5 presents i nformation for sheep surveys conducted 'in

Subunit 14C from L979 to 1983. These data indicate that the 14C

sheep populatjon has increased approximately I0% per year during
the last five years (ADF&G 1984). The similar percentage of lambs
in the populat'ion illustrates continued excellent lamb production
over the last five years, while the relatively 1ow percentage of
'lega1 rams reflects a young, growing population in Subun'it 14C.
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The 'large number of subl egal rams (I7%) i nd'icates a substanti al
increase in the number of lega'l rams over the next three to four
years ( ibid. ).
Additional surveys were conducted during 1983 in port'ions of
Subunit 13D of the CMR (table 5). The 1983 surveys covered only a
portion of the area surveyed in 1980; therefore, results are not
directly comparable. However, the lim'ited data available suggest
that Subunit 13D sheep populations experienced a slight decline
since 1980. Severe winter weather in portions of Subunit 13D

during this period can be related to this apparent decline (ADF&G

1e83).
Historic Abundance
In 1950, the estimated sheep population for the entire Chugach
Range was only 600 animals. Extensive hunting, both 1ega1 and
i11ega1, had great'ly reduced the sheep populations in areas
adjacent to mining activities and population centers. These
populations probably suffered winter mortality in the early 1940's
similar to areas elsewhere in Alaska. A hunting closure of
accessible sheep habitat near Anchorage in the early 1940's
probably prevented already depressed sheep populations in those
areas from being eliminated (Scott et al. 1950).

REFERENCES

ADF&G. 1983. Annual report of survey-inventory activities. Part IV:
Mountain goat and sheep. Fed. Aid in hlildl. Rest. Vol. 13. Proj.
W-22-1, Jobs 12.0 and 6.0.

. 1984. Annual report of survey-inventory activities. Part II:
----Fruntain goat and sheep. Fed. Aid in t,{ildl. Rest. Vol . 14. Proj.

W-22-2, Jobs 12.0 and 6.0.

Geist, V. 197L. Mountain sheep: a study in behavior and evolution.
Chicago: Univ. Chicago Press. 383 pp.

Heimer, W.E. 1973. Dall sheep movements and mineral ljck use. ADF&G, Fed.
Aid in Wildl. Rest., final rept. Prois. W-L7-2 through 5, Job 6.lR.

. 1984. Population status and management of Dal'l sheep in Alaska,

--1984. 
Unpubl. rept. , ADF&G, Fa'irbanks . 22 pp.

. 1984. Personal communication. Game Bio'logist, ADF&G, Div. Game,
-TTrbanks.
Heimer, W.E., and T. Smith. L979.

Fed. Aid in Wildl.
Dall sheep in the Wrange'11 Mountains.

Murie, A. L944. The wolves of Mt. McKinley. Fauna of the National Parks
of the United States. Series No. 5. U.S. Government Printing 0ffice.
Washington. 81 pp.

B.

87



Murphy, E.C. 7974.
dynamics of Dall
Col 1 ege.

Rhodes, C. I974. Personal conmunication to L. Nichols' Game Biologist,
ADF&G, Cooper Landing.

Scott, R.F., E.F. Chatelain, and W.A. Elkins. 1950. The status of the Dal'l
sheep and caribou in Alaska. Pages 612-626 in Transactions of the
fiftbenth North American wildlife conference, San Francisco, CA.

hlildlife Management Institute. Washington, DC.

Singer, F.J. 1,982. t.|rangell-St. Elias Nationa'l Park/Preserve Da'l'l sheep- counts,1981 and 1982. NPS Survey Rept. N0.82-2. NPS, Anchorage, AK.
8 pp.

Spraker, T. 1984. Personal communicatjons. Area Mgt. Biologist' ADF&G,

Div. Game, Soldotna.

Tankersley, N.G. 1984. Susitna Hydroelectric Project final report: bi9
game studies. Vol. VIII: Dall sheep. ADF&G, Anchorage. 76 pp.

An age structure
sheep (0vis da'lli

and reevaluation of the population
dalli). M.S. Thesis, Univ. Alaska,

88



Moose Distribution and Abundance

I. REGIONWIDE INFORMATION
Information is organized by
the Southcentral Region (see
A. Regional Distribution

game management units or subunits within
map 1).

Moose are found throughout the Southcentral Region mainland
primarily below elevations of 4,000 ft (ADF&G t976a; Ballard and
Taylor 1980; Ballard et al. 1982,1984), except in glaciated areas
such as occur in the Wrangell Mountains and western Prince William
Sound. Moose are also found on Ka'lgin Island in Cook Inlet, the
result of transplants in 1957, 1958, and 1959 (Burris and McKnight
1973), and on Fire Island near Anchorage.

B. Areas Used Seasonally and for Life Functions
Moose distribution maps at the 1:250,000 scale are on file in the
Habitat Division office in Anchorage and area offices of ADF&G.
Maps at the 1:1,000,000 scale are presented in the Atlas to the
guide for the Southcentral Region. Map categories for moose are
as follows:o General distributiono Known calving concentrationso Known rutting concentrationso Known w'inter concentrations

C. Factors Affecting Distribution
Numerous factors can influence seasonal and long-term distribution
of moose. Some of these include snow depth during winter, range
condition, habitat manipulation, fire, predator density, and land
use such as agriculture.

D. Movements Between Areas
Movements by moose can consist of local travel within seasonal
ranges, movements or mi gration between seasonal ranges, oF
dispersa'l to new ranges. Variable movements by individuals or
segments of moose populations make it difficult to precisely
define patterns of movements. Some animals may seasonally migrate
during different times to different locations, whereas others may
remai n resident throughout the year (Coady 1982). Studies
conducted in the Southcentral Region jndicate that moose exhibited
al'l these types of movements. Ballard and Taylor (1980) found
that moose in the upper Susitna Va11ey were either somewhat
sedentary, occupying the same drainage year-round, or highly
migratory, moving considerable distances. Modafferi (1982, 1983)
found that along the lower Susitna River there were large
variations in movements and range sizes among individua'ls and
sexes within years and between years.
During his first year studying moose in GMU 168 near Tyonek' Faro
(n.d.) found that radio-collared moose gradually moved uphill from
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coastal w'intering areas from April through September. Individual
patterns of movement varied greatly, and local concentrations did
not occur during this period. He also found that moose frequently
moved para11el to drainages along the higher elevations immediate-
iy above the riparian zone.
eliley et al. (tgZg) described at least two types of moose popula-
t'ions on the Kenai Peninsula: 1) a migratory population comprised
of a number of discrete interbreed'ing groups that aggregate within
the larger mountain drainages during the rutting season but
intermix with each other and lowland resident moose during wjnter
and spring, and 2) a resident moose population in the northern
peninsula lowlands that remains in the spruce-birch-aspen communi-
ties year-round.
Timing of movements in most frequently re.lated to weather'
partiiularly to snow condjtions (LeResche I974). The severi!y of
the winter may also influence the distance moose move and the
proportion of animals in a population segment that migrate to
different areas. Movements may be related to changes in the
quantity or growth stage of forage or to other environmental
dtimuli- or poisibly to an internal timing mechan.ism (ibid. )..
Ballard and Tayloi (1980) and Ballard et al. (1982,1984) found
that the fall migration in GMU 13 occurred primarily in November
but ranged from 5 0ctober to 19 January. Although the fall
migration began at the same time for most moose, the speed with
which individuals moved to wintering areas was highly variable.
Some animals arrived on wintering areas by m'id December, whereas
others continued to meander in a southerly direction until early
spring. Spring migration did not consist of a clear'ly defjned
pattern. Some moose began moving toward thejr summer range in
April, while others rema'ined close to the winter area where
calving took p1ace, then migrated in mid July. 0nce the movement
to summer ranges began it usual'ly took four to s'ix weeks. Moose
tend to exhibit a high degree of fide'lity to winter and summer
ranges (Ballard and Taylor 1980, Ballard et al. 1984).
Faro (n.d.) found that moose in portions of GMU 168 began to
concentrate in certain areas for the rut. There appears to be
fidelity to genera'l rutting areas and, with minor shifts, certain
areas are annually used for rutting activit'ies. These concentra-
tions were maintained until November or December, when increased
snow depth started moose moving toward lower elevatjons. By
January, the moose had moved jnto winter habitat.
Distances between seasonal ranges vary greatly (LeResche 1974).
In the Southcentral Region, distances between ranges have varied
from 8 to 94 km (5 50 58 mi) in the eastern portion of GMU 13 (Van
Ballenberghe 1978); from 2 to 60 km (1 to 37 mi) on the Kenai
Peninsula- (Bailey et al. 1978); from 3 to 19 km (2 to 12 mi) in
GMU 16 (Didrickson and Tay'lor 1978); and from 16 to 93 km (10 to
58 mi) in the upper Susitna River basin (Ballard and Tay'lor 1980).
Studies conducted in the Southcentral Region indicate that
seasonal ranges are high'ly variable between individuals and sex
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E.

classes. Bailey et al. (1978) and Modafferi (1982) found that
males tend to maintain ranges of larger size than females.
Ballard et a'|. (1980) noted that cows with calves had smaller
ranges for six weeks following parturition than do cows alone.
They also determined the predator densities influenced movements
and subsequently the range size of cow-calf pairs. In the upper
Susitna River basin, Ballard and Taylor (1980) observed that
winter ranges varied from 21 to 389 kmz (8 to 150 mi2), averaging
I02 km2 (39 mi2). Surmer ranges varied from 8 to 210 kmz (S to
81 mi2) and averaged 72 km2 (28 miz). The tota'l area occupied
annually by moose'in the upper Susitna River basin ranged from 44
to 1,373 kmz (17 to 530 miz).
Modafferi (1983) monitored moose a'long the lower Susitna River
va11ey for up to 31 months. Annual ranges varied from year to
year, apparently dependent to a'large extent on winter snow
conditions. During winters of low snow depths, some individual
moose maintained smaller annual range sizes than during years of
deeper snow depths. Apparently, deeper snow forces the animals to
move to areas where snow depths are'less and/or browse is more
access i bl e.
Popu'lati on Si ze Estimati on
Abundance estimates are based on several techniques or a combina-
tj on of techniques. Gasaway et al . ( 1981 ) have deve'l oped a

sampling procedure for est'imating moose abundance based on a

stratified sampling design, which includes estimating the s'ight-
ability of moose under different environmental conditions. Such
censuses have been conducted in portions of some GMUs within the
Southcentral Region. Based on results from censuses combined with
fall composition counts in specific areas, gross population
estimates can be made for individual composition count areas. In
some instances, gross estimates are extrapolated for the subunits
in whjch they are located. Some gross abundance estimates are
based on a combination of data from fall composition counts and
the experience of area management biologists responsib'le for the
particular GMU or subunit.
Abundance estimates should be interpreted cautiously. There are
great di fferences i n sampl i ng i ntens i ty, experi ence of pi 1 ots
and/or observers, habitats, light conditions, and so forth, al'l of
which can drastica'l1y alter estimates and comparisons between
areas. Determining the number of moose present but not observed
during aerial surveys is a major obstacle to making accurate
estimates of a population size (Coady 1982). The sightability of
moose is influenced not only by the habitat they are using but
a'lso by the climatic conditions prevailing at the time the surveys
are made. When the snow cover is not complete, for example, bare
patches of vegetation make observation of moose difficult. 0r if
the snow cover is o1d, an abundance of tracks may indicate only
that moose have been in the area but are necessarily present at
the time of the survey, whereas fresh snow would permit an
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observer to "read" the tracks more clear'ly and to locate the moose

more readily.
F. Regional Abundance

Abindance est'imates will be discussed by game management unit
and/or subuni ts .

II. GMU 6
(The data source for the fo1'lowing section is Reynolds, pers. comm.'

unless otherwise noted.)
Moose are not native to Game Management Subunits (GMS) 6(A)' (B)' and
(C). Their presence there is the result of 20 moose calves hav'ing been

trinsplanted along the Copper River Highway during the_.1950's. Moose

are found in ljmited numbers and areas in Subunjt 6(D) because of
habitat constraints (ADF&G 1976b).
A. GMS 6(c)

1. Present abundance. Based on a 1983 fall composition count of
ffit'imated number of moose in Subunit 6(C) is
approx'imately 200. In recent years, the number of moose has

bbbn 'increaiing. Currently, the desired number of moose

after the huntlng season js 175 to 200. The goal is to
maintain the herd at this level, with an either-sex hunting
season.
Predation by wolves appears to be minimal; however, the calf
predation by brown bears may be significant.

2. Historic distribution and abundance. During the 1950's'
long the CoPPer River

Highway (Burris and McKnight 1973). These animals rapidly
reproduced and dispersed from Subunit 6(C) to other portions
of' GMU 6. The population was maintained at I75 to 200

animals by controlled hunter harvest. The 1964 earthquake
uplifted portions of the Copper River delta and probably
improved moose habitat temporarily. During, winter of
LgTI-I972, approximately 15%'of the herd in Subunjt 6(C)
died. During the spring of !979, approximately one-third of
the herd crossed the Copper Rj ver and became permanent
residents in subunit 6(B). Since then, the herd has been

allowed to increase to and is maintained at'its current level
of about 200 animals.

B. GMS 6(8)
1. Present abundance. Based on a fall 1983 composition count of

ffitimated number of moose in Subunit 6(8) is
sl'ightly in excess of 200 animals. Currentlyr th9 post-
hunling season management goal is to majntain this herd at
150 to- 175 animals.- Becauie the herd is currently slightly
above this goa1, hunting seasons have been liberalized to
gradually lower the herd to the desired level. Currently,
wolf predatjon does not appear to be significant. Ca'lf crops
have'been poor in recent years, however, and predation by
brown bears is suspected.
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2 Historic distribution and abundance. Moose in Subunit 6(B)
f moose transPlanted to

Subunit 6(C) in the 1950's. This herd grew rapidly until it
numbered over 260 anima'ls in L97L. During the I97l-I972
winter, approximately one-third of the herd died (ADF&G

1976b). During the spring of L979, approximately 75 to 100

moose moved into Subunit 6(B) from 6(C). Since then, harvest
from this herd has been increased to 50 to 75 animals per
year, to gradua'l 'ly reduce the herd to the desi red I evel of
150 to 175 moose.

6(A)
Present abundance. Subunit 6(A) conta'ins two separate moose

ffi River/Controller Bay and Tsiu River herds.
The Suckl'ing Hills are the boundary between these two herds.
a. Berinq'River/Controller Bay herd. _Based on a fall 1983

least 307 animals in
this herd. The herd is above the management goa'l of 200
animals and increasing. Predation currently does not
appear to be a significant factor, and hunter harvest
has not been effective in control'l'ing the herd size.

b. Ts'iu River herd. Based on a 1983 fal I composition
ffiat least 311 animals 'in this herd. The

herd is increasing and js above the management goa'l

originally set at 150 moose. In view of the suitable
habitat in the area, a more realistic goal may be 200
animals. Predation currently does not appear to be

significant, and hunt'ing is minimal and has not affected
herd growth.

Historic distribut'ion and abundance:
a. Berinq R'iver/Controller Bay herd. This herd became

result of disPersing
animals from Subunit 6(B). It has been continuous'ly
i ncreas i ng.

b. Tsiu R'iver herd. This herd also became established in
ThETJli-T97O'f as a resul t of di spersi ng animal s from
Subunit 6(B). A January 1980 composition count revealed
109 animals, but in the fall of 1983 311 animals b,ere
observed.

6(D)
Present abundance. In Subunit 6(D), moose occur on'ly in the
ffi, Nellie Juan River val1ey, along the Kings
R'iverr drd near the south end of Kings Bay (ADF&G 1976b).
The current popu'lation status is unknown.

C. GMS

1.

D. GMS

1.

2.

III. GMU 7
(The data source for the following section is Spraker' pers. cornm.

unless otherwjse noted.)
A. Present Distribution and Abundance

Based on trend surveys conducted jn GMU 7, there are approximately
1,000 to 1,200 moose in this area. At this time, the trend
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appears to be stable, primarily because of recent mild winters,
which have benefited calf survival.

B. Historic Distribution and Abundance
Because of mountai nous terrai n and I imi ted sui tabl e habi tat,
densities of moose in GMU 7 have approached those that have
occurred in adiacent Subunit 15(A). During the late 1960's,
densities increased as a result of the rapidly expanding moose
population 'in Subunit 15(A). That portion of Unit 7 north of
Copper Landing (notably Resurrection Creek) had relatively high
densit'ies of moose compared to the remainder of Unit 7.
General'ly, the densities of moose are lower in the southern and
eastern portions of the unit, with the exception of the Placer
River and Portage Creek drainages, which have supported moderate
densities over the past 20 years.

IV. GMU 11
A. Present Abundance

There is insufficient data to estimate the moose population in
GMU 11. The population appears to be stable at a low to moderate
densi ty (Tobey, pers. comm. ).

B. Historic Distribution and Abundance
Historically, moose numbers were probably quite similar to those
of GMU 13, peaking in the early 1960's. The relatively high moose
population was probably due to habitat improvement caused by fires
in the t920's to 1940's and predator control in the 1950's (Bishop
and Rausch 1974).
Moose numbers in GMU 11 declined during the 1970's. During the'late 1950's through the 1960's, a mean of 86 moose per hour were
observed during composition counts in the Mt. Sanford/Drum area.
By the mid-to-late 1970's, this figure had declined to 14 moose
per hour. During the fal'l of 1982, 23 moose per hour were
observed (ADF&G 1984a). The decline moose numbers in GMU 11. from
the late 1960's to the mid 1970's was apparently the result of
several factors. Fire suppression programs have resulted in the
succession of plant communities beyond the preferred seral stage
and have thus reduced moose browse. Predator control programs
ended in 1953, allowing wolf and bear populations to increase at
least until the early 1970's. Since then, predator populations
have contjnued to mimic GMU 13. Harvest pressure by humans and
several severe winters with deep snow also contributed to the
decline (ADF&G 1976b).

V. GMU 13
(The data source for the following section is Tobey, pers. comn.,
unless otherwise noted.)
A. Present Abundance

As of the fall of 1982, there were an estimated 30,000 moose
inhabiting GMU 13 (Ba11ard et al. 1984; Ballard, pers. comm.).
This estimate was based on a combination of census and composition
count data incorporated into a moose population dynamics model
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developed frun eight years of field research data. lpproxirylelY
2,900 'mi2 of rnoosl frdU'itat (areas less than or equal t0.4,000 ft
eievations) in Subun'its 13A, B, and E have been stratified and

iensused'in 1980 and 1983 by methods discussed by Gasaway, et al.
(iggll. Areas not censused were stratified on the basis of
iombinations of moose composition counts, stratificatign flights,
and 24 man-years of experience by five biologists (Ballard,-pers.
conm.). Beiause better estimates were obtained in some units in
diffeient years, subsequent estimates by subunit when added

together wi1'l not equal the total unitwide estimate.
Historic Distribution and Abundance
The GMU 13 moose population peaked in 1960 (Bishop. .and . Rausch

lg74)" The high moose population was related to combinations of
improved habitit because of maior fires in the I920's through the
1940's, mild winters, 1ow hunting pressure, and predator control
during'the 1950's (ibid.). The moose population_ legan. to decl'ine
in th; 1960's, and recruitment contjnued to decline through I975
(gisnop and Riusch L974, Ballard and Larsen in press). Reasons

ior the decline included several winters of deep snow' cessation
of predator control, an increase in hunting.Pr.elsure, and habitat
detirioration because of fire suppression (ibid.).
The moose population reached a'low in the mid-to-late 1970's of
about 20,0d0'anjmals. Sjnce then, mild winters, limited hunting'
and relaiively low numbers of wolves have allowed thq population
to increase t6 its current level (Bal'lard, pers. comm.).
1. GMS 13(A):

a. Present abundance. In Subunjt 13(A) in 1980, there were

ffi moose. There are approximately 3'495
sq mi of available moose habitat. Moose densit'ies are
hfgh and range from about 0.3 to 3.2 moose/mi2 and

average about 1.6 moos e/niz. Current'ly, the- number 
- 
of

moose is increasjng at a rate of about 3 to 5% annually

b. distribution and abundance. See GMU 13

summary.
GMS 13(B):
a. Present abundance. In subunit 13(B) in 1980, there were

ffi moose. Total estimated moose hab'itat
i n the subuni t 'i s 3 ,972 n12 . Cumently, the number of
moose is increasing at a rate of about 3 to 5% annually'

b. Historic distribution and abundance. See the GMU 13

summary.
eNS 13(c):
a. Present abundance. In Subunit 13(C) ' there were

@0 moose 'in 1983. Total estimated
mbbse habitat 'in the subunit is about 1'600 mi2.
Currently, the number of moose is increasing at a rate
of 3 to 5% annually (ibjd.).

(ibid.).
Hi stori c

2.

?
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Historic distribution and abundance. See the GMU 13
s ummary.

GMS 13(D):
a. Present abundance. Based on 1984 stratification surveys

ffi3 density estimates from Subunits 13A,
B, and E, there are an estimated 3,600 moose in Subunit
13D. Total estimated moose habitat in this subunit 'is
about 3,100 mi2. Currently, moose numbers appear to be
i ncreas i ng.

b. Historic distribution and abundance. See the GMU 13

5. GMS l:i[T:'v'
a. Present abundance. In Subunit 13(E), there are an

ffioose. Total moose habitat is about
4,897 m'i2. Moose densit'ies range from 0.4 to 3.3
moose/mi2. Currently, the number of moose is increasing
at a rate of 3 to 5% annually (ibid.).

b. Historic distribution and abundance. See the GMU 13
stjmlrrdt)''.

VI. GMU 14
A. Present Abundance

Currently, there are an estimated 9,000 to L2,000 moose in GMU 14
(Didrickson, pers. comm.; Harkness, pers. comm. ). This estimatejs based on a combination of data from fall composition counts
conducted within individual subunits (t+n through C) and the
experience of area biologists.

B. Historic Distribution and Abundance
Severe winters during 1970-1971 and I97I-I972 are the most recent
causes of the major population decline in GMU 14. Railroad and
h'ighway kills are significant mortaf ity factors in some years and
affect local moose populations. Mild wjnters since 1978 have
allowed the moose population to increase. A severe winter with
deep snow in the future, however, would like'ly result in major
decl i nes.
Moose numbers and distrjbution are being affected'locally by
development as the human population continues to expand.
Agricu'ltural development will continue to eliminate or alter moose
habitat, causing population declines or shifts in distribution.
Habitat enhancement programs in portions of the unit may help
offset losses elsewhere.
1. GMS 14(A) :

a. Present abundance. Currently, there are- approximately
@bunit 14(A). Numbers of moose may be
decreasing in portions of the subunit because of
expanding agricultural and residential developments. In
the Moose Creek Management Area (MCMA), numbers will
likely increase because of habitat enhancement.

b.

4.
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b. Historic diq!q1!ution and abundance. During the 1965
moose were rePorted

harvested, the 'largest number on record for Subunit
14(A) (Rausch 1967). In the early 1970's, severe
winters with deep snow significantly reduced the number
of moose in the subunit.

c. Habitat enhancement proiegls. The MCMA' which
encompasses@oo acres, is located
north and east of Palmer between Fishook Road on the
west, King's River on the east, the Glenn Highway on the
south, and the Talkeetna Mountains on the north. The
habitat management obiectives in the MCMA is to maintain
3,000 to 5,000 acres of early successional deciduous
vegetation for wintering moose (ADF&G 1984b).

GMS 1a(B):
a. Present abundance. Currently, there are approximately

ffioose in Subunit 148. The number of
moose appears to be stable and or near the maximum
number thi s subuni t can support (Ui Ori ckson ' pers.
comm. ).

b. Historic distribution and abundance. See the GMU 14

summary.
GMS 14(c):
(The data source for the following section is Harkness' pers.
comm., unless otherw'ise noted. )
a. Present abundance. A 1983 composition survey revealed

mbunit 14(c). This figure, minus the
known number of moose harvested after the survey'
multiplied by a sightabi'lity correction factor of 1..45'
provides an estimate of about 1,700 moose i n the
subunit. The number of moose has continued to increase
since 1979 because of mild winters. The density of
moose in the subunit appears to be high for the
available habitat.

b. Historic distribution and abundance. In Subunit 14(C),
ate 1960's and ear'lY

1970's. Severe winters during 1970-1971 and 1972-1973
caused a major decline in moose numbers. Consecut'ive
mild winters since 1979-1980 have allowed moose numbers
to 'increase. Moose densities are high relat'ive to
available habjtat, and it js 'likely a severe winter
would cause another decl ine. Because Subunjt 14(C)
encompasses the Anchorage area, with a heavi'ly travelled
road system, many moose are ki1led by vehicles. In each
of the past two years, over 150 moose were killed by
vehicles (ADF&G 1984a), a significant morta'lity factor.

c . Habi tat enhancement proiect. A smal I -scal e habi tat
derwaY on Fort Richardson.

The obiectives of thjs project are to cut and scarify 25

to 30 acres annually to promote browse regrowth.

2.

3.
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Areas selected for enhancement are removed from the
Glenn Highway and are situated with public viewing in
mind. It is hoped that moose will be attracted to these
areas and that they will wander less across the highway
and other roads (ADF&G 1984b).

VII. GMU 15
(The data source for the fo11ow'ing section is Spraker, pers. comm.,
unless otherwise noted. )
A. Present Abundance

Current'ly there are approximate'ly 6,000 to 7,000 moose jn GMU 15.
This estimate is based on a census conducted in portions of Game

Management Subunits 15(A) and (B) in 1982 and fall composition
surveys conducted in Subunit 15(C) and the remainder of the
Subunits 15(A) and (B).
Studies conducted on the Kena'i National Moose Range indicate
predation by black bear (Ursus Americanus) is a significant cause
of calf moita'lity. 0verTtl^ls-ye6r period w'ith a total calf
mortality of 57.4%, 34% was attributed to black bear predation,
6.4% each to wolf (Canus lupus) and brown bear (Ursus arctos), and
4 .3% to unknown preOatoTi. For both years ,-:totaT preOati on
accounted for 48.9% mortality of moose calves (Franzmann et al.
1e8o).

B. Historic Distribution and Abundance
Moose population levels on the Kenai Peninsula have fluctuated
over the years in response to changes in vegetation communitjes
(Lutz 1960). Moose numbers peaked in the late 1960's and have
since decl ined, ref 'lecting the changes in habitat suitab'i1ity
(ADF&G 1976b).
Fire has had the most beneficial effect upon the numbers of moose
in Game Management Subunits 15A and B. A 350,000 acre fire in
1947 has been the most significant, recent event benefit'ing moose.
The fire was erratic, skipp'ing some areas while burning to the
mineral layer jn others. This pattern of burnjng left a patchwork
of vegetation over near'ly 450,000 acres (ibid.). By the 1970's,
the 1947 burn had become marginal winter habitat because of plant
succession. Major die-offs occurred as the resul t of
deteriorating winter habitat, high moose densities, and severe
winters with deep snow (0ldemeyer et al. 1977).
In 1959, approximately 5,000 acres burned near Kena'i Lake in
GMU 7. In 1969,90,000 acres burned in the Swanson River area, as
did 450 acres in the Russian River area. These more recent burns
still provide excellent winter forage for moose (ADF&G 1976b).

C. Habitat Enhancement Project
Between 1954 and 1978, 15,480 acres of habjtat were improved for
moose by the USFWS. 0f this total, about 10,000 acres were
enhanced by mechanical crushing. Mechanical crushing of trees was
again initiated in December of 1983 by the ADF&G in the Skilak
Loop Road area. The objective for 1984 was to crush 2,000 to
3,000 acres of habitat and burn these crushed areas where possible
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and practical. The objective in subsequent years is to manipulate
at least 30,000 additional acres on a 15-to-20-year rotational
basis. The number of acres and rotational period will depend upon
stipu'lations in the final Kenai National l,{ildl ife Refuge Plan and
available funding (AoF&G 1984b).
1. GMS 15(A):

a. Present abundance. There are an estimated 3,000 to
ffiunit 15(A). This estimate is based on
a January 1982 census, conducted in Subunits 15(A) and
(B) bV the USFWS and the ADF&G. In the area of the 1947
burn, average densities of moose were four moose/mi2,
and in the 1969 burn, 14 moose/mi2. In areas outside
these two burns, the density was less than four
moose/m'i2. The trend for this subunit appears to be
stable to slightly increasing in the 1969 burn, because
of recent mi I d wi nters , and stabl e to s1 i ghtly
decreasing i n the 1947 burn, because of habi tat
deterioration as the forest matures.

b. Historic distribution and abundance. The 1947 and 1969
bunit 15(A), are the

most significant factors related to moose densities in
the area. See GMU 15 surnmary.

2. GMS 15(B):
a. Present abundance. Currently, there are approximately

mse in Subun'it 15(B). This estimate is
based on a January L982 census conducted in
Subunits 15(A) and (B) by the USFWS and the ADF&G. The
trend appears to be stable because of a series of mild
winters. Moose habitat within the subun'it is somewhat
limited, composed primarily of small areas of willow
(Salix spp. ) and aspen (Populus tremuloides)
interspersdd among mature spruce @tpp.l.-b. Hi stori c di stri bution and abundance. Moose numbers

ained relativelY
stable or declined very s1ow1y until the ear'ly 1970's.
Since then, numbers have declined severely until recent
years. Calf mortality was extremely high in 1974 and
1975 because of severe winters, range deterioration, and
predation. Habitat conditions have deteriorated because
bf overbrowsing and p'lant succession (ADF&G 1976b). See
the GMU 15 sumrnary.

3. GMS 15(C):
a. Present abundance. Based on fal I composition trend

ffiute habitat, there are an estimated
2,000 to 2,500 moose in Subunit 15(C).
Lowland habitats within the subunit consist most'ly of
mature spruce forests, with no recent large fires or
other beneficial man-caused habitat changes. During
summer and fal I peri ods , moose range fnom I owl and
forests up through subalpine meadows and shrublands. In
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VIII. GMU

A.

winter, moose are normally found in low elevation (less
than or equal to 1,000 ft) riparian habitats of maior
drainages. The current populat'ion trend appears to be

stable because of recent mild winters.
b. Historic distribution and abundance. Moose appear to

1960's and remained
moderately numerous until I973. Since then, moose

numbers appear to have decl i ned unt'i 'l recent years '
when , because of m j I d wi nters , the popu'lati on

stabi I ized. General 1y, moose habitat conditions are
deteriorating s1ow1y (jbid. ). Winter hab'itats are
mostly on privately owned lands and have been serious'ly
diminlshing in quality and extent by rapid'ly expanding
human development in the last three decades. See the
GMU 15 summarY.

16
Present Abundance
Two aerial moose censuses accomplished during February and March

1984 revealed an estimated 9,000 animals jn majnland GMU 16. The
population appears to be stable, although in Some areas the
population structure may be altered by hunting or local winter
mortal i ty (ADF&G 1985) .

0n Kalgin Island in Subunit 16(B), a November 1983 trend survey
found 40 moose. Density exceeds two animals/miz, which appears to
be over the current carrying capacity of the island (ibid.).
Historic Distribution and Abundance
Prjor to white settlement, moose were relatjve1y scarce over much

of GMU 16. Clearing of land and fires, which accompanied
exploration and development, created favorable browse conditions
conducive to large moose popu'lations. By the 1950's, moose were
abundant. Since the 1960's, however, moose numbers have declined
(ADF&G 1976b) until recently, when a series of mild winters have
al lowed good overwinter survjval . Maior factors causing the
decline are believed to be habitat-related, although predators may

have had a significant'influence on the present rate of population
growth. Habitat deficiencies are generally manifested by the
icarcity of essential browse during winter months. Fire control
programs in Southcentral Alaska have suppressed ,maior. burns,
ittowlng plant succession and reducing moose browse (ibid.).
Moose were transplanted to Kalqin Island in 1957,1958' and 1959
(Burris and l{cfhignt 1973). -Little information was available
regarding the number of moose on the island until 1981, when 141

moose were observed, a density exceeding seven moose/mi2. Since
then, using ages determined from moose harvested from the island,
we can now-document a minimum population of 159 moose during the
1981 survey (Faro, pers. comm.). Qbservations indicated severe
overbrowsing had occurred, and sign'ificant wjnter mortality would
likely occur even w'ith moderate winter snow depths. A special mid
winter hunt was authorized in order to reduce the population

B.
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(ADF&G 1984a), and liberalized either-sex seasons have been held
each succeeding fall.
Since then, a total of 227 moose have been removed from the
island. Because of the potential for high reproductive success in
a predator-free environment and low winter mortality because of
recent mild winters, the population has maintained a density of at
least two moose/mi2. This density appears to be too great to
allow vegetation to recover from overbrowsing (ADF&G 1985).
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I.

Batd Eagle Distribution and Abundance

REGIONt.lIDE INFORMATION
Most data on the I ocati on of eag'les have been col'lected by federal
agencies. Although data on the location of Bald Eagle.nes-t_sites are
n6t cotlected by lame management units (GMUs) because the ADF&G has no

managerial auth6rity for this species, information wi'll be presented by

GMUs to be consisient with the presentation of the other species
narratives in this volume.
A. Regional Distribution

In Southcentral Alaska, the maiority of Bald Eagles are found in
it'. highly productive marit'ime areas. Eagles a].s9 nest -along
major inlind' water courses and lakes, with densities declining
maikedly in the more interior port'ions of the region.. Densities
likely reflect differences in food abundance. Seabird colonies,
water?owl concentrations, large fish resources, including frequent
salmon runs and even garbage dumps in the coastal reglon,.provide
a greater concentratioi and abundance of food than is found in the
i nteri or areas (Ui nael 'l 1983 ) .

B. Areas Used Seasonally and for Life Functions
see the 1:1,000,000--scale printed index maps found _in t-he _Map
At]as to thii Southcentral'guide or the 1:250,000-scale blueline
reference maps in ADF&G offices.
The fo'l 1 owi ng categori es were mapped:o Nests
" Known concentration areas

C. Factors Affecting Distribution
Eagle distributjon is influenced by the availability_of. open water
coitaining adequate food resources. In Southeast Alaska, Robards
and King (tgOO) found that spatial distribution of nest sites was

dense a-nd.almost regular'ly spaced along open coasts, protected
coasts, ice-free bays, islands, and islets but less dense and
regulai in she'ltered bays, active g'lacial areas, and along
uniorested shorelines of dlep fjords. Beebe (1974) suggested that
eagles can utilize many different habitats and climatic zones
beiause of their high level of adaptabi'lity to extremgly aiverse
situations. (For mole detailed information, see the Life History
and Habitat Requirements volume.)

D. Movements Between Areas
Very I ittle pertinent information for Southcentral Alaska is
available. However, steady movements of migrating Bald Eagles
along Turnagain Arm near Anihorage and over the Coppe_r River Delta
have often 

- been observed (ADF&G 1983). During September and

0ctober, Isleib and Kessel ( 1973) observed scores of . eagles
passing eastward, soaring on the updrafts along the ridges between
itlte Zt and Mile 27 of-the Copper River Highway. When climatic
and feeding conditions in the ihi'lkat Valley became unfavorable,
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eagles moved out of the area to coastal (saltwater) habitats
(Boeker et al. 1981).

E. Popul at'ion Si ze Estimati on
Filed-wing aerial survey techniques are the most common means of
censusing- Alaskan Bald Eagle populations. A stratified random

sampling of preestablished quadrats is used to estimate abundance
(Kihg ei al.' L972). Shoreline boat .surveys of eagles,have been
conducted in many parts of Alaska (Byrne et al. 1983a' 1983b;
Minde'll 1983). Helicopter survey techniques have been used in
studies of Bald Eagle nest productivity (Hodges 1982).
Some eagle surveys were done in Southcentral Alaska in the 1970's
and 1980's by personnel from the raptor management studies section
of the USfUiS 

' 'in Juneau . Accordi'ng to Jameson ( pers . conrn. ) ,
population estimates of the number of breeding-age adult Bald
Eagles from these surveys are as follows:

Southcentral (Prjnce l,Jilliam Sound)
Cook Inlet
Al aska Peni nsul a (south s'ide )
Kodiak archipelago

F. Regional Abundance
In-Alaska, the number of eag'les varies seasonal'ly main'ly because
of w'inter migrations to warmer souther'ly climes. The ADF&G (1978)
estimated summer populations in Alaska in excess of 50,000 birds,
whereas the USFWS (1980) estimated 35,000 to 40'000 birds. The
USFWS (1983), based on much more detailed research and survey
data, produced a statewide estimate of 30,000 individua'ls at
fledging time, of which 15,000-20,000 birds were adults. In the
past decade, adult populations have increased, but a decrease in
the production of young negated this increase ald suggests a

population stable in overal I numbers but instable as to age
llisses (ibid.). Roughly 25% (7,500 birds) of the tota'l eag1e
popul ation occurs i n Southcentral Al aska ( ibid. ) .

GMU 6
Almost two-thirds of all known nests in the Southcentral Region occur
in the Prince tlljlliam Sound-Copper River Delta (Pl.lS-CRD) area. Eagles
are abundant throughout the Ptlls area. Bucari a ( 1979) reported
concentratjons of eagles in Martin River Slough, at the south end of
Mart'in Lake, at the north end of Bering Lake, along the Katalla River
near Katalla Bay, and around Kushtaka Lake. 0ther concentration areas
along Shepherd- Creek and thq Bering R_iver have been reported
(Wheelabrator Coal Serv'ices 1983). From early July to January, feeding
concentrations numbering frequently into the hundreds congregate at
many localities in the CRD. 0n 27 December 1969' 416 91gles were
couirted feeding on dead salmon at Eyak Lake near Cordova (Isleib and
Kessel 1973). 

- Isleib and Kessel (tgZS) believe that approximately
5,000 eagles utilize the North Gulf Coast-PWS area during the summer

ana that 3,000 to 4,000 eag'les use the area in the winter. A USFWS

3 ,000
250

1 ,500
1,050

II
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survey conducted during 24 March-4 April L972 estimated 2,000 eag'les in
PWS.

I I I. GMUS 7 AND 15
Bald Eagles commonly occur on the southern Kenai Peninsula coast.
According to Bailey (1976), Nuka Island had the highest density of
eagles aid nest sitis within this area. Forty-se_ven nest_s were counted
along 576 nautical survey miles, which is equivalgnt.to_ 0..082 nest per
nautical mile (0.044 pei km). Hodges and Robards (1982) reported an

average nest density of 0.8 nest/mi (0.5 per km) in Southeast Alaska.
Although only one nest site is known to occur in Resurrection Bay' the
head oi th'ii fjord may be a wintering area for eag'les (Arneson, pers.
comm. ).
Although the remainder of the Kenai Peninsula seems to offer lq.tg.
potentia'l food resources, popu'lation densities are somewhat low. This
may be attributed to high 1eve1s of human activity and di_sturbance and

lois of nesting habitai due to fires. Bangs et al. (1982) aerial'ly
surveyed the Ke-nai National hlildlife Refuge (KNWR) and found 32 nests.
The M-oose River drainage contained the highest concentration of nests
(25%) of any single iiver system on the refuge (ib'id.). This is
frobably due in plrt to the large number of clear lakes containing
abundant fish populations near the Moose R'iver system.

IV. GMUS i4 AND 16
Eagle nests are fairly common in the coastal areas of west Cook Inlet
ani often occur several miles inland. In winter, most rivers freeze
over and sea ice covers upper Cook Inlet, forcing many eagles to move

south or east. According to Susitna Hydro Project surveys conducted
along the Susitna River in 1981, the amount and suitability-of 9?gle
nesting habitat increases markedly downstream from the Indian River
(Kessel et al. 1982b). Most nest locations were concentrated in three
sections of the floodplain: 1) between Talkeetna and the Parks Highway
Bridge,2) from Kashwitna Lake to the Yentna River mouth, and 3) from
Bell- Island to the mouth of the Susitna River. Bald Eagle densities
(approximately 0.07lmi [.Oalkm]) in the upper Susitna_ River drainage
are'somewhat iower than-in other jnterior areas (Kessel et al. 1982a).
Roseneau et al. (tget) reported a density of 0.146 nest/mi (0.092/km)
jn 1980 in the vicinity of the Alaska Highway and Tanana River between
Fairbanks and the United States-Canadian border.

V. GMU 13
From 1981 to 1983, BLM biologists inventoried an annual average of
40 eaqle nests in the Gulkana River t^ljldljfe Habitat Area (Kuntz et al.
1983)l Surveys were conducted main'ly in smal I airplanes and by
f] oati ng ri vers. Rucks (1977 ) consi dered eagl es to be common

throughout the Gulkana River and its tributaries and in the Chitina-
McCar[hy area. Ludlow (1973) came to a similar conclusion. One

hundred- seventy mi'les of the Gulkana River system were surveyed between
1981 and 1983, resulting in an estjmated average density of 0.14 eagle
nests per mile (0.088 per km) (ibid.).
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I.

Duchs and Geese Distribution and Abundance

REGIONWI DE INFORMATiON
Estimates of ducks and geese distribution and abundance in Alaska are
made annually by the USFWS. Alaska is div'ided into 11 survey strata'
with 224 survey segments (map 1). In the Southcentral Region, there
are three USFWS waterfowl survey strata , wi th 33 segments:
Kenai-Susitna with 10 segments, Nelchina with 13 segments, and Copper
River Delta (CRD) with 10 segments. Information will be presented by
survey strata.
Aerial surveys along standard predetermined flight lines are conducted
during mid May to mid June. Because of the consistent nature of these
surveys, data obtained are comparable to previous surveys and prov'ide a

reliable index of duck abundance in large units of habitat in Alaska.
The USFWS aerial surveys are designed for estimating numbers of ducks,
and in most strata goose sightings are too few to make a statistically
significant sample. Goose distribution and abundance estimates are
therefore not specifically made during these surveys but are generally
compiled from USFllls observations in conjunct'ion with lhe reports of
othbr researchers and observers (King and Conant 1983). Because of
this survey design, distribution and abundance data presented in this
narrative wi l'l be for waterfowl as a group, w'ith area and species-
specific information provided where available. The data are obtained
primarily from the annual USFWS survey, with other information sources
noted.
A. Regional Djstribution

Ouiks and geese are present in the Southcentral Region in all
areas of suitable habitat, ranging from the lowland ponded areas
typical of the northwestern Kenai Peninsula and Nelchina basin
aiea to the extensive tidelands of the CRD, the smaller tideflats
and coastal areas of Prince William Sound (Pt,lS), and the 1arge,
important coastal salt marshes of Cook Inlet.
t^|ithin the general distribution of waterfowl in the Southcentra'l
Region are specific areas that are important to certain species.
The west side of Cook Inlet, with its extensive coastal marshes,
for example, is the only known breeding area in the wor'ld for tule
geese (Anser albifrons gambelli). This subspecies numbers approx-
imatelyE0fTndivi-f,uaTila'fril-winters in the va'l'leys of northern
California (Tinm 1982).
Similarly, the CRD is the only known breeding area for the world's
populati6n of dusky Canada geese (Branta canidensis occidentalis),
irnl cn numbers ap[roximateiy 20,0'0-trbj rtls--;ffii ni:Fi n-The
Willamette Val'ley of Oregon (Campbell and Timm 1983).

B. Areas Used Seasonally
The largest concentrations of ducks and geese in the Southcentral
Region occur during the spring and fall migrations. The CRD is
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c.

world famous for its concentrations of migrating waterfowl and
shorebirds during these periods (Isleib and Kessel 1973).
A similar migrational influx occurs in Cook Inlet during spring
and fall. Migrating waterfowl and other water birds use the many
miles of coastal shoreline and mud flats available in Cook Inlet
for resting and feeding. The majority proceed to breeding grounds
farther north or west, but a large number remain in the coastal
and upland habitat of Southcentral Alaska to nest.
For more specific jnformation on waterfowl distribution in
Southcentral Alaska, see the 1:1,000,000-sca'le index maps jn the
Atlas to the guide for the Southcentral Region and the 1:250,000-
scale reference maps in ADF&G offices, which list specific water-
fowl use areas. Use categories for these maps i ncl ude the
fo1 1ow'ing:o General distribution
" Known spring concentrations
" Known fall concentrationso Known nesting concentrationso Known molting concentrationso Known winter concentrations
In L979, nesting grounds of tule geese were located by ADF&G

personnel in Redoubt Bay, Cook Inlet (map 2). In 1980' a field
study was initiated to identify and describe the nesting habitat
and other use areas of tule geese in Cook Inlet (Timm 1982).
Tule geese favor drier, elevated, ice-free habitat for nesting on
the Susitna Flats and in Redoubt Bay. Known specific use areas in
Redoubt Bay include the Big River and Johnson Slough-Kustatan
River areas. 0n the Susitna Flats, tule geese use the area
between the Beluga and Susitna rivers and also the mouth of the
Little Susitna River; areas of concentration appear to be near
Lewis River Slough and Stump Lake. Trading Bay has also been
searched for tule geese nesting habitat; it appears, however' that
only limited nesting habitat occurs there (Campbell and Timm
1e83 ) .
During Ju1y, flightless, mo'lting tules have been observed in
Redoubt and Trading bays and on the Susitna Flats, which suggests
that tules may be molting in favorable habitats along much of the
west side of upper Cook Inlet. Studies to further delineate
molting and nesting habitat are scheduled (Tinrm 1982).
Factors Affecting Distribution
Waterfowl distribution is close'ly associated with suitable
habitat, which is widely available in Southcentral Alaska. The
various habitat types in the region, including the coastal areas
of Cook Inlet, PWS, and the CRD, and the lowland ponded areas of
the Kenai Peninsula, lower Susitna, and Nelchina areas, provide an
excellent array of habitat elements required by waterfowl. The
general availabil ity of this habitat, however, is sometimes
limited in spring and fa'|1 by weather conditions.
The progress and timing of the fall migration are largely governed
by weather condi ti ons . Ear'ly col d 'i n the i nteri or and northern
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Map 2. Major coastal marshes of Cook Inlet (Campbell 1984).
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areas, for example, can cause ducks and geese to begin migrat'ing
ea11y. Fall waterfowl populat'ions in the marshes and tjdal areas
of Cook Inlet can reach very high concentrations should bad

weather prevent ducks and geese from continuing south.
Late spring condit'ions - cbtd temperatures and l'ingering. -snow and

ice - will-delay migrat'ion to northern and interior breeding areas
and may also delay nesting activit'ies upon arrival.
Tule g-eese, as pieviously mentioned, are restricted'in their dis-
tribution to nesting in Cook Inlet and wintering in northern Cali-
fornia. It has nof been determjned why this subspecies has such

limited distribution. The ADF&G is conduct'ing studies to deter-
mine habitat preferences and other characteristics.
(For detailed information on species habitat requirements . and

preferences, see the geese, dabbling ducks, ald div_ing ducks^Life
itistory and Habjtat Requirements narrative in volume I of the
Alaska Habitat Management guiOe for the Southcentral Reg'ion.)
Movements Between Areas
Tremendous concentrations of m'igrating waterfowl utilize the
coastal areas of Southcentral Alaska during spring. Between late
April and mid May, more than 20 million waterfowl and shorebirds
uie the CRD as i feeding/resting area. Similar use js made of
other areas in PWS and Co-ok Inlef (Isleib and Kessel 1973).
The fal I waterfowl migration through the region occurs .from
September through mid-to-late 0ctober. Severe early winter
stbrms, with winds sometjmes exceeding 100 mph, occur in September

and Qctober. These weather conditjons restrjct migration, and

large numbers of waterfowl can be found at this t'ime in Cook

tnlet, PWS, and the CRD waiting for more favorable conditions.
1. Tule geese. Tule geese winter almost exclusively i_n _northern

f6ffornffi. Fall -departure patterns from Cook Inlet were
ascertained'in 1981 and 1982 by radio tracking, observations
of collared geese, and harvest data analysis. Twenty_ rad'io
transmitters 

-furnished by the USFWS were p'laced on tules in
1981 (14 jn Redoubt Bay and 6 at susitna Flats). During
August and september 1981, four radio-track'ing flights were
made over Coot< Inlet, and 15 of the radios were heard at
least once. All bjrds remained in the geographica'l area
where they were captured but d'ispersed coastward to the
saline sedge-grass flats in Redoubt Bay and Susjtna Flats
(Campbell and Timm 1983).
The becline in the number of radioed birds relocated between
August 31 (10) and September 9 (3), coupled with sig-htings of
collared birds in Washington on September 2I, 1982, ald at
Klamath Basin on August 24, 1981, indicated that tules leave
Cook Inlet early in ine fati (i .e. , ear'ly Septembe_r)(ibid. ).
Tule geese arrive at Susitna Flats and Redoubt Bay ln Cook

Inlet'as early as 20 April. Much of the area is still ice-
covered at this time. An increase in tule numbers has been

documented to occur about 1 May (Campbell 1984).
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2. Dusky Canada qeese. The maiority of the dusky goose popula-
ffillamette Va11ey, 0regon, by 25 April for
northward migration. They usually arrive on the breeding
grounds of th-e cRD by 1 May. The fall migration is initiated
6ar1y in September, but, as was mentioned, it can be affected
by weather conditions. By 1 0ctober, about 95% of the
population has left for wintering grounds in 0regon.

Population Size Estimation
1..USFt,lS@.TheUSFwsconductsannualbreeding

@measure the status of the breeding
bo'pulation of waterfowl, primarily duck species, on the major
continental breeding grounds. Currently, the surveys monitor
waterfowl poputation 

-and habitat changes over_ approximately
1.3 million mi2 0f breeding habitat within Alaska, canada,
and the northcentral states.
The survey period in Alaska is approximately from mid May to
mid June, depending upon the date of the spring ice breakup-
Alaska .is divided into 11 survey strata (fig. 1). A stratum
js a specific geographic unit encompassing areas of similar
habjtad type lnd waterfowl densities. Based on these
descriptions, strata in Alaska are placed into two groups:
strata 1-7 in the Interior Alaska Taiga, B-11 in coastal
Alaska Tundra. Transects within the stratum are a continuous
serjes of segments usually para'|1el to each other, from 14 to
60 mi apart, ana equa'l1y spaced over the stratum. Alaska
survey segments comprising the transects are 8 or 16 mi long
and Itq i1 wide, giving a samp'ling area of 2 or 4 miz each.
In the Kenai-Susitna stratum, there are 10 segments, totaling
40 mi2 (16 x .25 x 10); in the Nelchina, there are 13

segments, total i ng 52 mi z (L6 x- .25 I- 13) . The CRD has 10

selments only a hi lolg, tota'ling ?0 mi2 (8 x -25 x 10)
(Conant and Hodges 1984).
The species populatjon index is computed by using the formula
P = A;T/S'V, where A = the square miles in the stratum, J =

the total observed birds, S = the square miles in the sample
flown, and V = the species visibility factor.
Waterfowl populations can be adequately censused !V
techn j ques a'es'igned for l arge I and area.s (i .e. , conti nents ) .
Comparisons at the smaller stratum level should be viewed as

only part of a total index population (Conant' pers. cgrnm:).
Theieiore, changes and/or comparisons in waterfowl popglation
should be a ovei a longer period and at the statewide level.
Table 1 shows the 1Q-year trend in Alaska-Yukon waterfowl
breedjng population estimates by species. These data present
the waterfowl population estimates on a statewide basis over
a longer period and are a better basis from which to make

compaiisons. The 1984 waterfowl population was slightly
above the l0-year trend and compares favorably with previous
years. The lotal population appears to be continuing its
slightly increasing trend (taUte 1).
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The 1974-1983 average estimated breeding population is
6,012,900 birds (taUte 1). The 1984 population estimate
shows a 2% increase over the 1983 popu'lation and a l%
increase over the 1.O-year average.
All dabbler species increased, mallards most noticeably, and
are L5% above their l0-year average, with the exception of
pintail. Pintails continue their slow increase, but afe
stil'l 16% below the lO-year average (Conant and Hodges 1984).
Canvasback and scaup both increased, and are 26% and L2%,
respectively, above the lO-average. Buff1ehead continues its
decline for no apparent reason and is 34% below the lO-year
average. 0ldsquaw apparently declined by 40% from 1983' and
38% from the average. This apparent decline is related to
their absence from the Yukon Flats in 1984, where they are
sometimes recorded during migration. Scoter population
estimates were also down from 1983. This was probably due to
an average migration period compared to an early one in 1983
(ibid.).

2. ADF&G Cook Inlet geese surveys. To determine surnmer popu'la-
s conducted aerial surveys in

Cook In]et in the month of July from 1980 through 1983. The
areas surveyed and the survey emphasis varied between 1980
and 1983. All species of geese were counted in upper Cook
Inlet in 1980, 1981, and 1983, whereas the west side of lower
and middle Cook Inlet were surveyed for tules on'ly in 1982.

3. USFWS CRD dusky Canada goose spring surveys. During .May 1989an iect of the USFWS

at Juneau conducted aerial surveys of the dusky Canada goose
breeding grounds on the Copper River Delta (CRD).
Survey techniques were standard and similar during both
years . The survey area was 134 mi 2 i n s i ze and was
classified into three strata, high, medium, and low.
Population estimates were made by stratum and then combined
toi^ the total survey area (Conant and Hodges 1984b).

F. Regional Abundance
For regiona'l abundance information, see the specific management
areas described below.

II. SURVEY STRATUM 01 - KENAI-SUSITNA
A. Present Abundance

The Kenai-Susitna stratum contains 10 survey segments that cover
portions of the low, ponded area on the northern Kenai Peninsula
ind some coastal-zone marshes of upper Cook Inlet (fig. 1). The
1984 total waterfowl population estimation for this stratum was
32,572 ducks and 990 geese (taUte 2). This total is higher than
the 1983 popul ation estimate and al so substantial 'ly h'igher than
the 1980-1984 average of 26,980 ducks. Mallards were the most
common species observed, followed by pintail, scaup, and wigeon.
Table 3 summarizes ADF&G Cook Inlet goose surveys during 1980-
1983. An estimated 1,400 Canada geese were observed in 1983'
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!,2L7 in 1981, and 2,029 in 1980, indicating that the upper Cook

tntet population remains 50% above that of the 1970's (Campbe'11

and Timm 1983).
I n add'i ti on to the areas I 'isted i n tabl e 3, McNei I Ri ver, Brui n
Bay, Ursus Cove, Cottonwood Bay, Il iamna Bay, Iniskin Balt'
Chlnitna Bay, Shelter Creek, and Johnson River were surveyed in
1982. No geese were seen in these areas (ibid.).
The Susitna Flats appears to be the most productive area in Cook

Inlet for Canada geese (taUte 3). Productjon there has averaged
854 during Ju'ly surveys in 1980,1981, and 1983. _0ther areas in
Cook Inlei fav-ored by Canada geese include the Palmer Hay Flats,
Chickaloon Flats, the Anchorage Bowl area, and Goose Bay (fig. 2).
A total of 1,049 tule white-fronted geese were observed in 1983.
This observaiion was similar to 1982 and 1981 (gO+ and 1,146,
respectively) but lower than the 1,537 birds seen in 1980 (ibid.).
It is 1ike1y that substantial numbers of white-fronts were not
seen because- flocks comprised of fam'i1y groups are often small and
frequent flooded brush during the molt. White-fronts .may also
inhabit areas not surveyed, as they have been reported nest'ing
inland. Most of the adults without young were probably seen
because they congregate in 1arge, easily observed flocks (ibid.).

IIi. SURVEY STRATUM 02 - NELCHINA
A. Present Abundance

The USFl^lS Nelchina survey stratum has 13 segments that cover
portions of the I owl and, ponded Nel chi na Basin. Habi tat
characteristics for this area favor the diving duck species, and
they are more common. Total estimated population for this area
was 168,197 ducks and 2,325 geese (taUte 4).
The most common duck species jn thjs area during 1984 was scduPr
followed by the American wigeon, scoter, and mallard. Scoters
were down by approximately 33% from 1983 and 3% from the 10-year
average. Wigeon and mallard were up t6% and 60%, respectively,
from 1983, and up 23% and 64% from the lO-year average.

IV. SURVEY STRATUM 07 . COPPER RIVER DELTA
A. Present Abundance

The CRD has 10 USFWS survey segments that cover portions of the
CRD and adjacent mainland. The 1984 estimated population for this
area was ?8,!74 ducks and 8,540 geese, primarily dusky (taUte 5).
The most common duck was the American wigeon, followed by the
mallard, scaup, and pintail.
The CRD segments were flown in 1984 for the first time'in over
15 years. -Table 5 presents the 1984 survey estimates and an
average obtained from previous years surveys. The five-year
average estimated population is not available.
Tabl e 6 presents dusky Canada goose breeding ground survey
information for 1983 and 1984. The estimated breeding ground
population, based on these surveys, was 5,320 and 4rL94 in 1983
and 1984, respectively. These figures represent minimum values
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Table 5. Copper Delta
Survey Estimates, 1984

- Stratum 07, USFWS Breeding Waterfowl

Speci es
Prev i ous

Survey Average 1984

Mal I ard
Black duck
Gadwal I
American widgeon
Green-winged teal
Blue-winged teal
Shovel er
Pi ntai I
Redhead
Canvasback
Scaup
Ring-necked duck
Go1 deneye
Buffl ehead
0l dsquaw
Scoter
Ruddy duck
Merganser
Eider

Su btota I
Coot
Canada geese

5,600 5,819

200
1 ,200

800

s00
6,800

200
10,000

t,:i'

2,993
5,270

322
873

5 ,376

1 ,700
200

400

-.:

880

260

;;;
80

27,700 28,L7 4

8,540

Source: Conant and Hodges 1984a.

--- means no data were available.
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Table 6. Dusky Canada Goose Transect Data for the Copper River Delta in
1983 and 1984

Stratum

Medium High Total

Es t.
Geese for
Seen Area

Low

Est.
Geese for
Seen Area

Est.
Geese for
Seen Area

Geese
Seen

Est.
for
Area

1983 - May 18

Si ngl es

Pairs (x2)

Fl ocks

Total geese

1984 - May 15

S'ingl es

Pairs (x2)

Fl ocks

Total geese

38

84

2r3

335

16

66

7

89

26t

576

1 ,461

2,298

110

453

48

611

3B

L26

23

L87

164

544

99

808

194

639

t2t

955

188

604

83

875

229

646

164

1 ,039

476

1,528

2t0

2,2r4

579

l. ,634

415

2,629

45

148

28

221

264 900

814 2,649

319 1,771

1,397 5,320

290 884

860 2,727

199 584

1,349 4,r94

Source: Conant and Hodges 1984b.

126



B.

on'ly, because not al1 geese within the transect are seen (Conant
and Hodges 1984b).
Visibility correction factors based on habitat type are being
deve'l oped for future survey estimates. These wi I I enabl e

observers to estimate the breeding population more reliab'ly and
accurately (Campbel I , pers. comm. ).
Historic Abundance - Dusky Geese
Table 7 summarizes dusky Canada goose population data for 1971
through 1983. The mid winter popu'lation estimate has declined
from 25,500 geese in 1979 to 17,000 in 1983. All factors related
to this apparent decline are not yet known; however' habitat
change and subsequent decrease in nest density are suspected
primary causes.
Habitat on the CRD has been stead'i'ly changing since the 1964 Good

Friday earthquake. In 1974, a low (12 to 32 inch) shrub habitat
characterized by sweetgale (Myrica gale) composed 2.5% of the
vegetati on on the del ta. DusTy---anaila geese strongly preferred
this type of vegetation for nesting (Bromley 1976). Limjted
analysis of vegetation in L982 indicated that brush cover on the
delta had increased to at least lL% and is now characterized
primarily by 8 to 10 ft alders and willows (Campbell and Timm
1983). This habitat change is detrimental to geese because the
taller brush limits their range of vision while providing cover
and drier conditions for mammalian predators (jbid.).
Concurrent with a decrease in nest success in the study areas has
been a decrease in nest densities. Part of the decrease (table 8)
is probab'ly attributable to the greater difficu'lty observers have
locating nests in the brush. This factor, however,. could account
for only a small portion of the decrease (Timm 1982).
Although the above described changes in nesting habitat have
adversely affected dusky production, the 1981 and 1982 production-
survey results are cause for some optimism. Geese are nesting in
greater numbers in other parts of the delta, particularly on
Castle Island in the Copper River, on Egg Island in the southwest
corner of the delta, and on the far west delta in the Eyak River-
Government Slough area. Based on aerial counts, product'ion was
32% and 23.7% young, respective'ly, in these areas during 1981 and
L9BZ (Campbell and T'imm 1983). This compares to an overall
production rate of only 17.9% and 23.7%, respective'ly. Therefore,
production in some areas of the CRD is above average and should
conti nue as 'long as nest'ing habi tat i s avai'l abl e.
Because of declining dusky goose numbers, new and innovatjve
management techn'iques are be'i ng expl ored. These i ncl ude hab'i tat
manipulation and predator control on the delta, as well as modifi-
cati on of hunti ng regul ations on the wi ntering areas. The
potential of these techn'iques presents an optimistic future for
the dusky Canada goose.
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Table 7. Surnmary of Population Data for Dusky Canada Geese,1971 through 1984

Year

Mid
tr'li nter

Pop.
Breedi pg

Pop. -
ol

Young

% Non-
prod..

Adul ts" Harvestd
# Young Fal I
Prod. Fl ight

L97I
L972
I973
r974
1975
r976
L977
1978
t979
1980
1981
1982
1983
1984

20,850
17,950
15,875-
19 ,000"
26 ,550^
22,725"
22,500
23,775
25,500
22,000
23,000
L7,740
17 ,000
10,100

20,065
17 ,275
15,280
'l..5,290

25 ,565
2L,870
21,650
23,000
24 ,500
21,300
22,200
17,000
16,400

9 ,750

L6.2
10. 6
36.0
51.4
t7 .9
24.2
44.3
24.8
16.0
23.7
17.9
23.7
15.0
18.3

79.7
7 L.7
64.6
35.7
84. 5
54.2
56. 9
7L.8
87.0
67 .4
92.0
79.r
87 .7
83.0

3,880
2,050
9,595

19,345
5 ,575
6,990

17,225
7 ,600
3 ,700
6 ,600
4,800
4,000
2,900
2,I94

23,945
19,325
23,875
37,635
31,140
2g,950
38,875
30,600
29,200
27,900
27,000
21,000
19,300
1 1 ,934

5 ,995
3 ,450
4,875

12,070
9 ,010
6,350

15,100
5,100
6 ,200
4 ,900
9,250
4,000
9 ,200

Source: Campbel'l 1984.

a Calcu'lated from spring breeding grounds survey.

b Mid winter, less 0.35 nrortality (Chapman et al. 1969).

c Percentage of total adults seen in flocks with no young.

d Fa1l flight less mid winter inventory.
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Table 8. Dusky Canada Goose Nest Densities, Hatching Success, and Average
Clutch Size on the West Copper River Delta, 1959-82

Year
X Nest

Dens i ty /Niz
% Nest Hatching

Success (I)
X Clutch
Size (N)

t959-7 4

1975

L976

t977

1978

I979

1980

1981b

L982

1983

1984

179

156

175

183

133

108

45

113 (e3)c

rr7 (e1)c

ro7 (95)c

82.9

31.6 (215)

7e.0 (?-29)

56.2 (3eo)

18.8 (4oe)

a

4e.3 (1s1)

51.e ( 162)

75.8 ( 161)

5.0

4.8 (215)

4.8 (168)

5.4 ( 181)

5.7 (338)

5.4 (152)

4.e (28)

4.8 ( 135)

5.5 (87)

5.6 ( 123)

Source: Campbel 1 1984.

--- means no data were available.

a 35% nest destructjon observed 10 days into incubation.

b Incomplete survey.

c Densities include new plots established on far west Delta and Barrier
islands in 1982.

d Campbe11, pers. comm.
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I.

Tfumpeter Swan Distribution and Abundance

REGIONWIDE INFORMATION
Information on abundance will be organized as it has been collected.
For census purposes, King and Conant (1981) divided the nesting range
within A'laska into 10 units. The Southcentral Region contains the Cook
Inlet, Kenai, Gulkana, and Copper Canyon units and roughly one-third of
the Gulf Coast unit (map 1).
A. Regional Distribution

The trumpeter swan, because of heavy human use, had nea_rly become

exti nct 'i n the contermi nous Uni ted States 'in the early 1930' s.
Although increasing in recent years and no longer considered
endangered, it is still among the rarest of birds in North America
(fing and Conant 1981).
About 88% of the total world population of trumpeter swans summers

in Alaska. Nesting trumpeter swans in Alaska are distributed
along the North Pacific coastal plain from Yakutat to Cook Inlet
and through the forested va'l1eys of the Copper and Susitna rivers
at elevatjons below 3,000 ft (ibid.).

B. Areas Used Seasonally and for Life Functions
The following categories are depicted on the 1:1,000,000-scale
trumpeter swan distribution maps in the Atlas to the guide for the
Southcentral Region and the 1:250,000-scale bluel ine reference
maps in ADF&G offices:o Trumpeter swan general distributiono Known spring and/or fall concentration areaso Known nestjng and brood-rearing concentration areaso Known dispersed nesting and brood-rearing concentration areaso Known molting concentration areaso Known winter concentration areas

C. Factors Affecting Distribution
Nesting areas suitable for trumpeter swans are limited. 0nly a

small percentage of lakes contain a suitable blend of food and
protective cover. Successful nest sites may be used by a pair for
20 years or more. Loss of nest or brood may result in desertion
of the territory. Although disturbances such as airp]anes, boats,
proxim'ity of a road, or the establishment of other human recrea-
tional activity may not cause a successfu'1, well-established pair
to desert their territory, it may wel'l prevent reestablishment of
a nest pair at this sits when the old pair is gone (Conant 1983).
This could result in a substantial loss of otherwise suitable
habitat over time as human development proceeds. In spite of an
overall increase in the Alaskan swan populationr swans are being
rapidly excluded from nesting areas around'large lakes as a
consequence of recreational development, particularly in the Cook
Inlet area (King and Conant 1981).
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Weather has been favorable for swan production in A1aska since
1968 and may be partial'ly responsible for the increase in their
abundance ana distribution (ibid.). 0ther contributing factors
may be protection from hunting, an increase in public-interest in
trumpeter swans, and a decrease in i11ega1 shooting- In^the short
term, availability of wintering habitat may be the limit_ing factor
for trumpeter swans nesting in Alaska. Ultimately, human

encroachment and modification of swan nesting habitat in Alaska
may determine the state's swan popu'latjon sjze (Timmr P€FS.
coinm.). (See the Life History and Habitat Requirements narrative
i n vol ume 1 for further detai'l s . )

D. Movements Between Areas
During the last week of March, the first spring m'igrants usually
arriv6 on the Copper River delta, and they are -common 

by !h.
second week of AiryiI. Between mid Apri1 and early May,. a few
flocks of trumpeter swans and mixed flocks of trumpete_r and_ tundra
swans migrate across Prince William Sound (Timm 1975). In late
summer and early fall, large numbers of trumpeter swans congregate
on ponds and marshes along the coast.
In book Inlet, swans begin flocking up in September and move south
in october. Swans that nest in Alaska winter in fresh water and

salt water along the Pacific coast between the Kenai River in
Alaska and the Columbia River in 0regon; most winter in coastal
British Columbia and Blind Slough south of Petersburg as well as
in Prince of Wales Island in Southeastern Alaska. In Southcentral
Alaska, trumpeter swans winter on the open, freshwater outlets of
Eyak Lake, and Martin Lake near Cordova and near Skilak Lake on

the Kenai Peninsula (Timm 1975; Spraker, pers. comm.; Conant 1983;
USFWS 1984). Trumpeter swans return to the Cook Inlet basin in
Apri1, and nesting birds proceed to their nesting tq!.9 at the
first sign of open water. Trans'itory hab'itat on the Stikjne Flats
near Yak-utat anA the Mendenhall Glacier are important areas for
resting and feeding during migration (Hughes, pers. comm.).
Most swans depart 

-by mid 0ctober, but some years they may remain
until freeze-up in November ('ib'id.).

E. Population Sjze Estimation
The USFWS flies aerial surveys of known swan habitat every five
years. Survey techn'iques are described in K'ing and Conant (1981).

F. Regional Abundance
Th6 Southcentral Region contains about 4,300 trumpete_r swans_(Klng
and Conant 1981) anO roughly 50% of the total world population
during the breeding season. The 'largest populations in South-
central Al aska occurin the Cook Inl et, Gul kana, and Gul f Coast
areas.

II. TRUMPETER SWAN CENSUS UNITS
A. Present Abundance

1. Gulkana Cgnsys Unit.^ il-u 1980 survey, the Gulkana trumPeter
known indivjdual s ( ibid. ). Changes
increase in recreational cabins in

swan population
in swan habitat

was 2,361
include an
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the Lake Louise area, a trend that to date has had a largely
unknown effect on the swans. In this census unit, trumpeter
swans increased L27% fron the 1975 census (ibid.).
Cook Inlet Census Unit. The Cook Inlet trumpeter swan

reported 1,200 bi rds ( i bi d. ) .
Petroleum, agricultural, residential, and recreational
activity continue to expand in this intermontane coastal
basin. Despite these activities, however, trumpeter swans
increased 94% in five years, and the numbers of young
increased I04% (ibid.). Flocked birds showed the greatest
increase, 2L0%, which possibly indicates imrnigration or
difficulty in finding suitable nesting territories. Swan use
of large lakes has decreased as these waters become ringed
with recreational cabins, and there is a noticeable shift of
swan nests to beaver dams and inaccessible boggy low'land
f'lowages (ibid.).
Copper Canyon Census Unit. In the 1980 survey, the Copper
Canyon trumpeter swan population was reported to contain
140 swans (ibid.). This figure represents a 22% decrease in
the swan population in this area since the 1968 survey.
Gulf Coast Census Unit. The portion of the Gulf Coast

i n the Southcentra'l Regi on has an
estimated 418 swans (ibid.). The swan population in this
area has increased 46% since the 1968 survey.
Kenai Census Unit. In the 1980 survey, the Kenai trumpeter
@onsisted of I75 individua'ls (ibid.). The
popu'lation appears to remain static despite an annual
production comparable to areas where swans were rapidly
increasing. Major residential, oil field, and refining
developments, as well as extensive recreational activity by
canoeists and others, have driven swans from additional
nesting habitat ( ibid. ).
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I.

Arctic Char/Dolly Varden Distribution and Abtrndance

REGIONl.lIDE INFORMATION
In this report, distribution and abundance information will be

presented ny'spoit fish posta] survey areas, which are shown on map 1.
information- on the 'levei of char iport harvest is contained in the
Sport Use and Economic Value narrative found e'lsewhere in this volume.
A. Regional Distribution

Ooily Varden/arctic char are distributed ^ through.out the
Soutircentral iegion. In the Prince t,{il'liam Sound (Pt.|S) Area,
nearly al I fresiwater systems support pop.tll ati ons of char (ADF&G

1978): Char are also iound throughout the Kenai Peninsula and

west-side Cook Inlet drainages in both anadromous and nonanad-
romous forms. Anadromous char are especia'l1y abundant in the
Kenai River and all larger streams south of the Kenai River
draining into Cook InleL, Kachemak _Bay,_ and Resurrection 9ay(ibid.): Anadromous populations are also found in streams flowing
into the northwest siie'of upper Cook Inlet (such as the Lewis and

Chuit rivers) and in western tributaries to the Susitna River
(such as the Talachulitna River). Anadromous and resident char
are found as we'll in east-side Susitna drainages and Copper River
drai nages .

B. Areas Used Seasonally and for Life Functions
A series of freshwaier fish distribution maps at 1:250,000 scale
and another series of anadromous fish distribution maps at the
same scale have been produced with this report. Jl,. categories of
information on the freshwater fish maps are as follows:o General distributiono Documented presence in stream or lakeo Documented spawning areaso Undocumented areas
The categories of information on the anadromous fish maps are as

fol I ows:o Documented presence in stream or lakeo Watersheds'in which presence of anadromous fish has been
documentedo Unsurveyed watersheds (whether or not anadromous fish are
present is unknown)o i,latersheds that have been surveyed i n whi ch anadromous f i sh
are not present

Char populatibns included in the anadromous waters catalog (ADF&G

1984)' 'are depicted on the anadromous fish maps. Resident
popuiations of'char and populations that ma-y be anadro1ous.but are
hot included in the anadromous waters catalog are depicted on the
freshwater fish maps.
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c.

D.

Factors Affecting Distribution
tllater quality pirameters, such as dissolved oxygen levels .and
temperature, 

-and physical characteristics of streams and lakes,
such as depth, veiocity, and substrate type, all influence char
distribution. (Details of habitat requirements for char can be

found in the arctic char/Dolly Varden Life History portion of
volume 1. )
Movements Between Areas
Resjdent lake char move into streams for short periods of time.
Studies'in the Wood River Lakes system north of Dillingham,
Alaska, show that discrete subpopulations of resident lake char
concenirate at'inlets and outlets of the lakes during early summer

to feed on out-migrating sockeye smolt (McBride 1979). During
late summer, char mbve to deeper lake waters, probably in response
to a declining availability 9f sockeye smolt and to e_s_cape warming
surface waters (Nelson 1966). Matuie spawners usually move back
to the 'lake margins to spawn in the fall.
Little is known about the life history of resident stream char.
They are common in headwater streams during spring' summer,.and
fali and may move into lakes for short periods. of time, but they
also use loier reaches of streams (Morrow 1980). Catch data from
studies on the Susitna River below Devil Canyon indicate that char
move out of the main stem and into tributaries by late June
(Sundet and Wenger 1984). It is thought that char feed jn the
upper reaches oi Susitna River tributaries until fall and then
migrate back into the main stem to overwinter (ibid.). The exact
timing of the fall out-migration is unknown; however, information
from lnglers at the mouth of the Talkeetna and Kashwitna rivers
indicates that the out-migration occurs sometime before mid
September (ibid.). 0verwintering occurs in deep pools of streams
and rivers (Morrow 1980).
Juvenile anadromous char rear in streams and lakes for two to
seven years before out-migrating as smolt (ADF&G 1977a' ADF&G

L977b). Most immature and mature char emigrate from overwintering
areas to marine summer feeding areas following ice breakup from
April to June. Systems without lakes may support an additional
autumn smolt out-migration (Armstrong 1965 and 1970, Armstrong and

Kissner 1969, Dinneford and ElIiott 1975, and Elf iott and
Dinneford 1976). Individuals remain at sea feeding in the estuary
and along the coast for a period of a few weeks to seven months
(Morrow iggO). While in the marine environment, clgr stay in
coastal areas near the estuary and do not usual ly migrate
distances greater than 100 mi (ADF&G L977a, ADF&G I977b). Char
begin reentering fresh water in July and may continue through
Deiember. Both- spawning and nonspawning char return to their
natal stream or i ake to spawn oi" oveiwi nter (McBride 1979).
Emigration of spawned-out char to overwintering areaS usual]V
occirs within twb weeks after completion of spawning' typically
during I ate 0ctober and November. Immature char move to
overwintering areas earl ier' primarily 'in Ju1y, August' and
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September (Blackett and Armstrong 1965, Krueger 1981). Adu'lt char
usually rema'in in fresh water through the winter months to avoid
the coo'ler water temperatures of the marine environment (ADF&G

1,977a). Overuintering sites inc]ude deep lakes, deep river pools,
and groundwater spring areas.

E. Population Size Estimation
Lakes containing resident char are occasionally test-netted by the
ADF&G with variable mesh gi'll nets. The studies, however' are
usually in conjunction wjth stocked lake evaluations, and few
lakes containing char are tested.
In 1981 and 1982, nearly 400 char in the Anchor River were tagged
in an attempt to generate a population estimate; however, too few
tags have been recovered to produce an accurate estimate
(Hammarstrom and Wallis 1982' 1983).

F. Regional Abundance
Veiy little char abundance information is available. Information
that has been col lected appl ies only to specific lakes and
streams. As a result, abundance cannot be appropriately addressed
at the regional leve'|. Abundance information is contained in the
management area discussions that follow.

II. GLENNALLEN AND PRINCE WILLIAM SOUND AREAS

The Glennallen and PlllS areas (Sport Fish Postal Survey Areas I and J)
are described in section I.E. of the Sport Use and Economic Value
namati ve found el sewhere i n thi s vol ume.
A. Distribution

Anadromous char are found in near'ly a'll freshwater systems of the
Py1S Area, with the possib'le exception of the extremely short
glacia'l systems on the southeast side of the Kenai Peninsula
(nDfag 1978). Anadromous char use freshwater lakes such as
Eshamy, Coghill, Shrode, Robe, and Eyak for overwintering ha_bitat
(ibid.). Resident char in the Pl,{S Area occur most common'ly in
landlocked lakes and in streams above barriers to the anadromous
species ( ibid. ).
tir ttre Gienna'llen Area, char distribution is patchy (ibid.). Ana-
dromous char inhabit portions of the Copper River drainage such as
the Little Tonsina, Klutina, and Tonsina rivers (ADF&G 1978;
1,lilliams, pers. comrn.). Resident char are also found in the
Copper River and the upper Susitna River drai-nages,_(ADF&G 1978).
Char are found as well in a few lakes in the Glennallen Area.

B. Abundance
1. Surrnary of data. Char abundance appears to be very good in

ffiid.); however, very few systematic abundance
surveys have been conducted. In the Glennallen Area, at
least 10 test-netted lakes have been found to contain char
(l,Jilliams, pers. comm.).

2. Habi tat enhancement efforts. No record of aly habitat
e towards char i n the Pt.lS or
Glennallen areas was found in the literature.
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III. KNIK ARM AREA DRAINAGE AND ANCHORAGE AREA

The Knik Arm Drainage Area and the Anchorage Area (Sport Fish Postal
Survey Areas K and L) are described in section I.E. of the Sport Use

and Economic Value narrative found elsewhere in this volume.
A. Distribution

Char are found throughout the Anchorage Area and the Knik Arm
Drainage Area. In Anchorage, Rabbit Creek, Campbell Creek,
Chestei Creek, and Spring Creek al 1 support populations of
anadromous char (ADF&G 1984). Char harvest is also reported from
the Twenty Mile River, Bird Creek, Ship Creek, and Eag'le River
(Mills 1979-1983).
In the Knik Arm Drainage Area, char harvest has been reported from
the Ljttle Susitna River, l,lasilla Creek, Big Lake, and the Nancy
Lake Recreation Area (ibid.).

B. Abundance
1. Surrnary of data. No information on char abundance in the

@ the Knik Arm Drainage Area was found in the
avai lable I iterature.

2. Habitat enhancement efforts. No record of
towards char in

Area or the Kni k Arm Drainage Area was
I i terature.

any habitat
the Anchorage
found in the

IV. EAST SIDE SUSITNA AREA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER

DRAINAGE AREA
The East Side Susitna Area and the West Side Cook Inlet-West Side
Susitna River Drainage Area (Sport Fish Postal Survey Areas M and N)

are described jn section I.E. of the Sport Use and Economic Value
narrative found el sewhere 'in thi s vol ume.
A. Di stri bution

Anadromous char are found'in all major west-side Cook Inlet drain-
ages between Po'l'ly Creek and Nickol ai Creek (ADF&G 1984) . _ Thq
ADF&G (1978) reported that anadromous populations are also found
in the Lewis, Theodore, Chuit, and Talachulitna rivers. Char are
found as well in the Susitna River (ADF&G 1983a), and stunted
resident char were found in several Susitna River tributaries
above Dev'i I Canyon (ADF&G 1983b). Studies involving electro-
fishing in the Susitna Rjver below Devil Canyon from 1981 to 1983
have yie'lded very 'low catches of char. The most productive areas
on the Susitna River below Devil Canyon are the Kashwitna River,
Lane Creek, Indian River, and Portage Creek (Sundet and Wenger
1984). In 1983,47 char were captured in the Susitna River using
electrofishing and nets. Most of these were taken between the
Chulitna River confluence and Devil Canyon. The largest char
catches were made at the mouth of Portage Creek and the mouth of
the Indian River (ibid.). Two out of nine tagged char recaptured
between 1981 and 1983 were recovered in Chunilna (Clear) Creek,
suggesting that this tributary creek may be an important producer
of char in the lower Susitna (ibjd.).
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B. Abundance
1. Summar data. The ADF&G (tSZa1 describes the char popula-

side of CookTTdn oT-Th't$itna River drainage and the west
Inlet as not particularly abundant; however, no information
on any systematic abundance Surveys was found in the avail-
able l'iterature.
Habi tat enforcement efforts. No record of any habitat

towards char in the East Side
Susitna Area or the West Side Cook Inlet-West Side Susitna
River Drainage Area was found in the available literature.

V. KENAI PENINSULA AREA

The Kenai Peninsula Area (Sport F'ish Postal Survey Area P) is described
in section I.E. of the Sport Use and Economic Value narrative found
elsewhere in this volume.
A. Distribution

Anadromous char are found in much of the Kenai River drainage'
especially in the upper main stem of the Kenai River (ADF&G 1978).
Anidromoui char are also found in the Kasilof River, Deep Creek'
Ninilchik River, Stariski Creek, and Anchor Rjver (ibid.). Most
char on the Kenai Penjnsula are the Dolly Varden species; however,
arctic char are found in a few deep lakes of the Swanson River
system (ibid. ).

B. Abundance
1. Summary of data. The ADF&G ( 1978) describes the Kenai

2.

ffipu'lation as abundant. Sportfishing harvest
information from the Kenaj River and peninsula streams south
of the Kenai River supports this description. In 1981 and

1982, char in the Anchor River were tagged in an attempt to
generate a population estimate; however, too f.!t tags have
Seen recovered to produce an accurate estimate (Hammarstrom

and Wallis 1982 and 1983).
2. Habitat enhancement efforts. No record of any habitat

towards char in the Kenai
Peninsula Area was found in the available literature.
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I.

Arctic Grayling Distribution and Abundance

REGIONWIDE INFORMATION
In this report, distribution and abundance information will be
presented by sport fish postal survey areas, which are shown on map 1.
information on the level of gray'ling sport harvest is contained in the
grayling portion of the Sport Use and Economic Value narrative found
elsewhere in this volume.
A. Regional Distribution

Arit'ic Arayling are found in several clearwater tributaries and
lakes wittrin the upper Copper River and Susitna River drainages
and in a few c'learwater tributaries of the lower Copper River.
Grayling are not found on the west side of Cook Inlet south of
Tyonek 

-(ADF&G 19i8). They are also not native to the Kenai
Peninsula but have been stocked in several of its lakes' which now

contain self-sustaining populations (Engel 1971).
B. Areas Used Seasonally and for Life Functions

A series of grayling distribution maps at 1:250'000 scale have
been produced-foi usi with this report. The categories of mapped

information are as follows:o General di stri but'iono Documented presence in stream or lakeo Documented spawning areaso Undocumented areaso Stocked lakes and streams
C. Factors Affecting Distribution

Water quality plrameters, such as dissolved oxygen levels and
temperature, and physical characteristics of streams and lakes,
such as depth , vel oci ty, and substrate type, al I i nfl uence
grayl ing distribution. Details of habitat _ require-ments for
gray'l ing can be found in the Arctic Grayl ing Life History
narrative in volume 1.

D. Movements Between Areas
In rivers, adults move from ovenrintering locations to begin an
upstream prespawning migration under the ice in late winter or
early spring. The prespawning migration typical'ly lasts from two
to six weeks, depending upon the distance trave'lled. Grayling
move into smal ler tributaries to spawn (avoiding spring-fed
streams and silted rapid-runoff streams) as soon as the ice is out
and the water temperatures rise to about loC, usually in May or
June (Armstrong L982, Sundet and Wenger 1984). Immature fish
genera'lly follow closely behind adults. Immediately after
spawning, many of the adults move out of the smaller streams to
up-rivei sumner feeding areas, but most juveniles remain in small
streams until late August or September. From September through
December, ds temperatures drop and instream flow and food
availability deteriorate, there is a general downstream movement
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of al1 age classes to more favorable overwintering areas (Grabacki
1981, Netsch I975, Tack 1980). Gray'ling in the susitna River
drainage move downstream from tributaries into overwintering areas
of the mainstem Susitna in late September through ear'ly 0ctober
(ADF&G 1983a). Common overwintering sites include intermittent
pools under the ice in large rivers, dgep lakes, brackish river
beltas, and spring or ground-fed areas (Bendock 1980, Tack 1980).
Portions of the grayl ing populations in Deadman and Portage
creeks, tributaries to the Susitna River, overwinter in large
poo'ls within the creeks (Sautner and Stratton 1984, Sundet and
Wenger 1984).
Lake-dwe'l1ing populations move into tributaries to spawn in the
spring and mly' return to the lakes shortly after _spaw1!ng_(Engel
1973)l or they may remain in the tributaries until fa'l'l (Sautner
and Stratton 1984). Grayling leave Deadman Lake in mid June and
do not return until early September (ibid.).

E. Popu'lation Size Estimation
Managed lakes in the Glennallen area containing natural or stocked
populations of grayl ing are often surveyed using gi'l 1 _ nets
(Wittiams and Potterville 1983). The catch rates (number of fish
per net hour) from these surveys are used as relative measures of
the population size in each lake over time but are not used to
generate population estimates.
Mark-and-recapture studies have been conducted on tributaries of
the upper Susitna River (ADF&G 1983b). Several sources of bias
are associated with mark-and-recapture studies, especially those
conducted in areas that are not strictly closed systems (ib'id.).
These studies have, however, resulted in population estimates for
the lower reaches of several tributaries (ibid.) and for nearly
the entire length of Deadman Creek (Sautner and Stratton 1984).

F. Regional Abundance
Veiy 'l i ttl e i nformati on on grayl i ng abundance i n the Southcentra'l
Reglon is available. The information that has been collected
appl ies only to specific lakes and streams. As a result,
abundance cannot be appropriately addressed at the regional level.
Abundance information is therefore contained in the more specific
management area discussions, which follow.

II. GLENNALLEN AND PRINCE WiLLIAM SOUND (PWS) AREAS

The Glennallen and the PWS areas (Sport Fish Postal Survey Areas I and
J) are described in section I.E. of the Sport Use and Economic Value
narrative found elsewhere in this volume.
A. Di stri bution

Arcti c grayl i ng are found throughout the Gl ennal I en Area ,
inhabiting al I major drainages and many lakes. The largest
populations of grayling are found in moderately large, clearwater
tributary streams with gravel substrate, such as the Gulkana and
0shetna rivers (ADF&G 1978). Grayling in the Gulkana River are
exceptiona'l'ly abundant in the main stem between Canyon Rapids and
Paxson Lake (Wi I I iams and Pottervil le 1983). Large, glacial
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B.

rivers such aS the main stem Copper and Susitna appear to provide
favorable overwintering Sites for grayling, forced out of sma'ller
tributaries by low dissolved oxygen levels and ice formation
(ADF&G 1978, 

- 1983a). Tolsona Lake, about 20 mi west of
G'lennallen, was used for several years aS the source of grayling
eggs for stocking programs in lakes throughout Alaska. Tolsona
t-i[e i tse] f was 

- stocked annual ly to mai ntai n the popul ation;
however, the grayling population in the lake declined between L977
and 1979 (table 1) and is no longer used as a source of eggs
(tl|i'lliams and Potterville 1980, 1982). Severa'l other lakes in the
Glennallen Area are now be'ing investigated as potential egg-take
sites (Wjlliams and Potterville 1981, 1983). In 1983 and '1984,

Jack Lake and Moose Lake were used as egg-take sites (Wi'lliams,
pers. comm. ).
brayling are found in the northern edge, of the PtdS Area in
tributaiies of the Copper R'iver, and in a few stocked lakes, such
as Little Echo, Pipeline, and Thompson lakes in the Cordova and

Valdez areas (taUte 2).
Abundance
1. Surrnary of data. Several lakes in the Glennallen Area have

been test-riffid, using variable mesh gi11 nets (taute 1).
Each test-netting was conducted for a minimum of 16 hours,
i nc1 udi ng an overni ght peri od (wi I 'l i ams and Pottervi I I e
1983). These surveys provide a relative measure of abundance
in each lake; however, they are not exhaustive surveys. The

effectiveness of test-netting may vary from year to year'
depending upon environmental conditions and upon !h..location
of'the n-et'in the lake. Fish spec'ies with patchy djstribu-
tions within a lake may not be detected with a limited number
of net sets. As a result, it shou'ld not be concluded that
lakes with gray'ling catches per net hour of zero do not
conta'in grayl i ng.
Some lak-es in the Pl,.lS Area have been test-netted, using
varjable mesh gi'11 nets (taUte 1); however, on'ly those that
had been stocked at some t'ime produced grayling.
The grayl i ng popul ati on 'in the Gul kana R_i ver supports an

activ-e sport fishery. Annual hook and I ine surveys ire
carried out by the Division of Sport Fish to monitor thjs
popul at'ion. Age and 1 ength i nformati on i s co1 I ected to
provide information on the structure of the populat_'ion and_to
monjtor the relative number of fish 'in each age class. The
maximum size of fish caught has declined since- 1968 (ibid.);
however, the average fork length has changed very little,
indicating a fairly stable popu'lation. Age III .and IV fish
dominate the catch (t^li'lliams and Pottervjlle 1982).

2. Habitat enhancement efforts. Several lakes in the Glennallen
Past been stocked with graYling

(taUte 2). Some of these lakes in the Glennallen Area now

contajn self-sustaining populations. No significant catches
of grayling have been reported from the PI,JS Area since the
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Table 1. Surveyed Lakes in the Glgnnallen and PWS Areas That Had Grayling
Catches Creater Than Zero, 1977'82"

Yea r

1977 1978 1979 1 980 r 981 1982

Ari zonab
Bell h
Ca r i bou-
Cl arence
Connor*
Dadnia"
Di ck"*
E'l bow" h
Forgotten"
Forty foot
George"
Gergi e
Gillespie
Hanagita Middle
Hunter
Jack
Kay hLittle Echo-
Li ttl e*Juncti on
Mei ers"
Mi rro6
Moose-
Snowshoe
Spring Crk. Lakes
Spruce
Squirrel Crk. Cravel
Three Mi [e
Thompsop-
Tol sona-
Tomr s
Two Mile

--:
x

..:
x

--:
x

.-:

-.;

--:
.-:

Pi tb:::

--:

X

X

x

X

x

x

x

x

X

X

x
x

--:

--:

x

.-:

--:

x

--:

0

x

x

X

x
x

x

X

x

x

--:
x

x

x

x

X

X

x

x

Sources: Williams 1979; Williams and Potterville 19781 1980-83.

x indicates graying caught.

--- indicates lake not sampled.

0 indicates lake sampled but no grayling caught.

a Eleven unnamed lakes in the area of Lake Louise were also sampled in 1982.
Nine of these lakes contained grayling; (Williams and Potterville 1983). This
list includes only lakes sampled from 1977 through 1982. Many other lakes sampled
prior to't977 also contain populations of grayling. A more complete depiction-of
grayling distribution in the Glennallen and PWS areas is found on the 1:2501000-
scale freshwater fish distribution maps that accompany this report.

b These lakes were stocked with grayling sometime prior to being sampled (see
table 2).
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Table 2. Glennallen and Prl|S Area Waters Stocked with Grayling, 1966-834

[.later Locati on Year(s) Stocked

Arizona Lake
Bear Cub Lake
Caribou Lake
Dadnia Lake
Dick Lake
8.5 Mile Creek
El bow Lake
Forgotten Lake
40-Foot Lake
George Lake
Grass Lake
Jack Lake
Junction Lake
Kenny Lake
Little Echo Lake
Little Junction Lake
Meiers Lake
Mirror Lake
Moose Creek
Moose Lake
Moose Lake
Muskrat Lake
Nita Lake
Pi pe'l i ne Lake
Pippen Lake
Popl ar Grove Creek
Quarry Lake
Ruth Lake
Sawmill Lake
Squirrel Creek Lake
Thompson Lake
Three Mile Lake
Tol sona Lake
22 l4ile Lake
Two Mile Lake
Tonsina Pit

Lake Loui se
Mentasta Lake
Lake Loui se
Kenny Lake
Paxson
Val dez
Lake Louise
Lake Louise
Lake Loui se
Lake Louise
Cordova
Sl ana
Lake Louise
Chitina
Cordova
Lake Louise
Paxson
Lake Loui se
Gl ennal I en
Chitina
Tol sona
Ga kona
Sourdough
Cordova
Tonsi na
Gl ennal I en
Cordova
Chi ti na
Chi t'ina
Tol sona
Va I dez
Chi ti na
Tol sona
Cordova
Chi ti na
Tons i na

1968,72-7 4 ,77 ,83 ,84
1984

1968,76 ,77 ,84
1969

1966,68,69,83,84
r977

1976,77 ,83
1969,77

1983
r975-77

1983
1983,84

1966,68-70,7 2,7 4,7 6,77,81,83,84
1968

1968-70 ,73 ,7 4,77 ,83
1983

1976,83
1984
1983

1969,7?
1968-70 ,72-75,84

r970
1968

1967,68 ,70,73
1967 -69
1983,84
1968,69
r972
1969

1968-70,7 2,7 3,7 5-7 9,81,83,84
r97 4 ,78,81 ,83

1984
1968-70 ,72,73 ,75-79,81 ,83,84

r97 4-77
1984
7977

Source: ADF&G I 984b.

a Some 1984 data were available and are included jn this table; however,
this is not a comp'lete record for 1984.
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postal survey program was instituted in 1977

KNIK ARM DRAINAGE AND ANCHORAGE AREA

The boundaries of the Knik Arm Dra'inage Area and the Anchorage Area
(Sport Fish Postal Survey Areas K and L) are described in section I.E.
dt'tne Sport Use and Economic Value narrative found elsewhere in this
vol ume.
A. Di stri bution

Grayling are found jn the upper Matanuska.River drainag_e as far
wesi as-Chickaloon River (ADF&G 1978, 1984a). They are also found
in several Matanuska Valley lakes, such as Harriet and Canoe lakes
in the Kepler-Bradley lake complex in Palmer, Seventeen lvl_ile Lake
near Sutton, and Long Lake and Lower Bonnie Lake near mile 85 of
the Glenn Highway. Grayling populations in many of.these lakes
were establis-hedbr suppiementdd by stocking programs (Engel L974,
Watsjold 1975, Watsiold 1976).
Grayiing were also stocked in some lakes in the Anchorage A!9u
(Niiror- Lake, 6-Mile Lake, De'long Lake, Jewel Lake) d.qr!ng !!lt
ii*e (Kubik ind Riis !976, Kubik ind Chlupach 1975, Redick 1970).
A smail harvest of gray'ling had been reported from Mirror Lake
annually until 1982, but'it is unlikely that any of the other
stocked lakes still contain grayling.

B. Abundance
1. Summary of data. Several lakes stocked with grayling in the

fraTanGka T'TIeV and Anchorage were test-netted annual ly
until 1977. Popu'lation fluctuatjons, however, were related
to stocking densities and the survival of stocked fry and so
do not provide a measure of the size and viability of the
populations after stocking has ceased. Long Lake _and Lower
Bonnie Lake, whjch contain wild populations of grayling, were
last test-netted jn 1975. The catch per net hour in Lower
Bonnie was 0.36 per net hour for age [+ gray'ling and 0.04 per
net hour for age II+. The catch per net hour from Long Lake
was 0.14 - grayl ing per net hour for ages I-V combined
(Watsiold 1976).

2. Habitat enhancement efforts. Gray'ling are stocked in several
tteY and in the Anchorage Area

(taUte 3). Some of these lakes in the Matanuska Valley now

contain self-sustaining populations.

EAST SIDE SUSITNA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER

DRAI NAGES

The boundaries of the East Side Susitna Area and the West Side Cook

Inlet-West Side Susitna River Drainage Areas (Sport Fish Posta'l Survey
Areas M and N) are described in section I.E. of the Sport Use and
Economic Value narrative found elsewhere in this volume.
A. Distribution

Grayling are found in nearly all tributaries of the Susitna River,
espLciaily the clearwater tributary systems, most notab'ly Lake

sportfjshing
(Mills 1983).

III.

IV.
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Table 3. Knik Arm Drainage and Anchorage Area Waters Stocked with Grayling,
1966-83"

Water Locati on Year(s) Stocked

Bodenburg Pond
Campbel I Creek
Campbell Point Lake
Canoe Lake
Canyon Lake
Connors Lake
Delong Lake
Gooding Lake
Goose Lake
Harriet Lake
Jewel Lake
Johnson Lake
Klaire Lake
Little Susitna River
Long Lake
Long Lake
Lower Bonnie Lake
Lower Meadow Creek
Mei rs Lake
Mirror Lake
Reed Lake
Rocky Lake
6-Mile Lake
Sl iver Lake
Twelve Mile Lake
Tw'in Island Lake
Upper Bonnie Lake
Upper Susitna Lake
Weiner Lake
hJishbone Lake
Woman Lake

Butte
Anchorage
Kulis ANG Base
Matanus ka
Ft. Richardson
Anchorage
Anchorage
Pal mer
Anchorage
Pal mer
Anchorage
Matanuska
Matanuska
Houston
Chi ckal oon
Matanuska
Chi cka I oon
Big Lake
Pal mer
Chugi a k
Was'i I I a
Big Lake
Elmendorf AFB
Matanus ka
t,{illow
Point Mackenzie
Chi ckal oon
Willow
Chi ckal oon
Jonesvi I I e
Tal keetna

1969
1968
1967
1 976- 78,8 1 ,83 ,84
1966
1970,72,73
1969
1968-70
1968
1969,7o-78,81
1969
1984
1969 ,70
L969,77
1966,69,72,76,78
1981 ,83,84
1969
t977
L970,72-78,81 ,83,84
197 4-78
1969
1969
r97 4
1969,70
1968
1969
1969
1968
L972
1984
1970

Source: ADF&G 
.|984b.

a Some 1984 data were
this is not a comp'lete

available and are included in this table; however,
record for 1984.
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Creek , Chuni I na Creek ( Cl ear Creek ) , Peters Creek, and the
Talachulitna River (ADF&G 1978). From May to 0ctober 1983' large
numbers of gray'ling were captured usjng electroshockers and nets
at miles ni to 138 of the main stem Susitna, Lane Creek, Indian
River, Portage Creek, t,Jhiskers Creek Slough, and mile 150.1 of the
mainstem Susitna (Sundet and Wenger 1984). In L982' large numbers

of grayling were also taken at Jack Long Creek (ibid.).
Summer-reaiing of grayling in the main stem Susitna appears to be

limited to younger-age class fish, which are apparent'ly unable to
maintain territories in the more favorable habitat of the clear-
water tributaries (ibid.). Rad'io-tagging studies indicate that
grayling overwinter in the main stem Susjtna River, with two
ipplreni areas of concentration, one be'ing a 20-mi reach between
Obidman Creek and Kos'lna Creek and the other between river miles
153.0 and 156.0 in Devil canyon (ADF&G 1983a). It is also
bel ieved that significant numbers of gray'l ing overwinter in
Portage Creek, a Susitna Rjver tributary.characterized by mgny

deep 
-(O m) pools (sundet and Wenger 1984). Many grayling also

overwi.nter i n the deep poo'l s i n Deadman Creek (Sautner and
Stratton 1984).

B. Abundance
1. Summary of data. Little information is available concerning

grayimgEu-ndance in Areas M and N. Grayf ing populations in
several upper Susitna Ri ver streams, however, have been
studied; and population estimates for the lower reaches of
several streams and for nearly the entire length of Deadman

Creek have been produced (ADF&G 1983b, Sautner and Stratton.|984). A djscussion of the methods used to produce these
estimates is given in section I.E. of this report. The
highest number of grayling per acre was found in Deadman

Creek, the lowest in Watana Creek (taUte 4).
2. Habitat enhancement efforts. |l|ith the exception of a 1970

ling have not been stocked in anY
lakes of Areas M or N, nor have any extensive habitat
improvement efforts taken p1ace.

V. KENAI PENINSULA AREA

The boundaries 0f the Kenai Peninsula
Area P) are descri bed i n sect'ion I . E.
Value narrative found elsewhere in this
A. Di stri bution

Area (Sport Fish Postal Survey
of the Sport Use and Economic
vol ume.

Arctic grayling are not native to the Kenai Peninsula; however,
stocking effor{s begun by the USFWS at Crescent Lake in 1952 have
resulted in a few self-sustaining populations in streams of the
upper Kenai River drainage (ADF&G 1978, Nelson 1983). Sizable
pbbulations of grayling are also present jn Twin, Bench, South
Fuller, Grayling, and Paradjse lakes (ADF&G 1978, Hammarstrom
L975, Engel 1968).
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Tab'le 4. Arcti c Grayl i ng Popu'lati on Estimates for the Lower Reaches of
Upper Susitna River Tributaries' 1982

Tri butary
Di stance^
Surveyed"

Populatjon 95%
Esti mate

Confidence Grayl ing/
Interval Acre

0shetna Riverb

Goose Creek

Jay Creekb

Kosina Creekb

Watana Creekb

Deadman creekc'd

Tsusena Creeke

Fog Creeke

2.2

r.2

3.5

4.5

11.9

0.3

0.4

2.5

2,426

949

L,592

5,544

3,925

734

1 ,000

L76

56

90

101

69

44

273

1,483-4,085

509-1,943

903-3 , 07 1

3,792-8,543

1,880-6,973

394- 1 ,502

743-1 ,530

115-369

Source: ADF&G 1983b.

--- means no data were available.

a Miles from the mouth of tributary.

b Sampling effectiveness was low in this tributary, and the resulting
population estimate is probably 1ow.

c Recapture informatjon jndicates a significant amount _of -migrati.on.into
and out'of Deadman Creek. For this reason, the 1982 population estimate is
probably hi9h.

d The arctic qraylinq populations in lower (mile 3.7 to 4.6), middle (mile
10.6 to 11.6),-an-d up-pe'r 

'(mi'le 16.6 to 17.5) sections of Deadman Creek were

estimated Uy'the original Schnabe'l method in 1984 to be 358 grayling/mjle'
315 grayling/mile, anO gSA grayling/mile, respective'ly. The 95% confidence
inteivais f6r the estimates-were 194 to 760, I87 to 572, and 550 to 1,417'
respect'ive'ly (Sautner and Stratton 1984). The otal estimate of catchab'le
sizbd graylinj for the 18.5 mi of Deadman Creek between mile 0.6 and the
out]et 

-ot-Oeadman Lake (mi1e 19.1) js 8,000 fish (ibid. ).

e 1981 estimates.
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B. Abundance
1. Surrnary of data. Few studies of grayling abundance on the

GilEl-Pen-'iiilTl- have been conducted i n the I ast 10 years.
The increased harvest of grayling at the confluence of the
Kenai and Russian rivers, however, ffidJ indicate that the
upper Kenai River grayling popu'lation is expanding (Nelson
1e83).
In L974, a mark-and-recapture study was carried out to
estimate the population sjze of gray'l ing in Bench Lakg'
located on a U.S. Forest Service trail 8 mi south of the
Granite Creek Campground. In 1967, 240 age I grayling were
transplanted from Crescent Lake to Bench Lake. The grayling
spawning population in Bench Lake in 1974 was estimated to be

1,931 fish (Hammarstrom 1975).
2. Habitat enhancement efforts. Grayling have been stocked in

eninsula (taUte 5); however, not
al I stocking efforts resul ted in self-sustaining popu,1ations.
Lakes contain'ing se'lf-sustaining populations of grayl ing are
remote, with access only by trail or float p'lane (ADF&G

1978). In 1973 through 1978, attempts were made to establish
harvestable populations in Iceberg, Bernice, Grewink' and
Hazel 'lakes,'which are more readily accessible (Wallis and
Hammarstrom L979; Logan, pers. comm. ) . None of these
stocking or transplant efforts, however, have resulted in
self-suitaining populations (ibid.). Grayling from Crescent
Lake have al so been transplanted to Seldovia Lake'. near
Seldovia (Hanrmarstrom 1978, Hammarstrom and WalIis 1981).

Table 5. Kenai Peninsula Area Waters stocked with Grayling, 1966-834

Water Locati on Year(s) Stocked

Bernice Lake
Clear Lake
Iceberg Lake
South Fuller Lake

Sol dotna
Hal ibut Cove
Skilak lake
Ski I ak Lake

1976
1973
1970
t967

Source: ADF&G 
.|984b; Logan, pers. comm.

a This table does not include transp'lants of grayling from one lake to
another.
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I.

Burbot Distribution and Abundance

REGIONl.lIDE INFORMATION
The distribution and abundance of burbot will be discussed according to
ADF&G, Division of Sport Fish posta'l survey areas (map l) in itris
report. Sport harvest information is presented in the Sport Use and
Economic Value narrative of this volume.
A. Regiona'l Di stribution

Burbot in the Southcentrai Region inhabit waters ranging from
shallow, eutrophic lakes to co1d, deep, oligotrophic lakes and
interconnecting waterrvays (ADF&G 1978). Burbot occur in many
lakes and some rivers of the Copper River-Upper Susitna area
(ADF&G 1977a). The main stem Susitna River and some of its
tributaries support burbot, as do some lakes in the Matanuska and
Susitna va1'leys (ADF&G i978).
Burbot are not widely distributed in the Cook inlet area (ADF&G
1977b). In the Prince lrli I I iam Sound (P|IJS) area, burbot are
present in McKinley Lake (ADF&G 1978).

B. Areas Used Seasonaily and for Life Functions
A series of freshwater fish distribution maps at 1:250,000 scale
have been produced for this report. The categories of mapped
information are as follows:o General distributiono Documented presence in stream or lakeo Documented spawning areas
" Undocumented areas

C. Factors Af fecti ng D'i stri buti on
Phys'ical factors such as sa'l i ni ty and temperature i nf I uence the
distribution of burbot. (For detailed information, see the burbot
Life History and Habitat Requirements narrative in volume 1.)

D. Movements Between Areas
During most of their life history, burbot are rather sedentary;
however, there appear to be definite movements toward spawning
areas. Burbot move to spawning areas individually, rather than in
schools, anq they may move to a feeding area after spawning
(Morrow 1980).
Monitoring radio-tagged burbot over the winters of 1981-1982 and
1982-1983 disclosed that burbot concentrate in specific areas and
migrate little during the winter in the Susitna River (ADF&G
1983c). Since burbot are wjnter spawners and winter monitoring
data have shown that burbot utilize the main stem Sus'itna River
more than was former'ly bel ieved during the assumed spawning
period, burbot may spawn in the main stem as wel I as in
tributaries and sloughs.
Monitoring of radio-tagged burbot throughout the winter has shown
that the prespawning migration apparently beg'ins in mid september
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and lasts to mid January (ibid.). Burbot movements that may be

attributed to postspawning behavior begin in early February and

last until mid March. A slight postspawning movement downriver
was observed. The high catches of incidental burbot in areas
where radio-tagged fiah were overwintering also.suggests that
burbot concentrlte in specific areas to overwinter (ibid.).

E. Population Size Estimation
Poiulations of burbot have not been well studied in Alaska, and

extept for a few isolated cases populatjon size has not been

est'imated.
F. Regional Abundance

gnTy limited information on burbot is available, most of which
appiies to specific lakes or rivers. This information will be

included in the following management area sections.

II. GLENNALLEN AND PRINCE WILLIAM SOUND AREAS

The boundaries of the Glennallen and PWS areas (Sport Fish Postal
Survey Areas I and J) are described jn section I.E. of the Sport Use of
and Economic Value narrative in this volume.
A. Di stribution

Populations of burbot occur throughout the Glennallen Area. The

1ai^ge lakes in the area, Tazlina Lake, Klutjna Lake, Lake Louise'
Susitna 1ake, and Crosswind (Charley) Lake, all contain burbot
(Mills 1979-1983, ADF&G 1978). Many of the smaller lakes in the
area from Lake Louise south to Tazljna Lake and east to the Copper
River also support burbot (Mills 1979-1983, ADF&G 1978). Farther
north, burbot are present'in Paxson Lake and the Tang'le Lakes area
(Mills 1979-1983, ADF&G 1978).
Burbot are less abundant in the PWS Area. A population is present
in McKinley Lake' near Cordova (ADF&G 1978).

B. Abundance
Few abundance estimates for popul ati ons of burbot i n the
Glennallen-PWS areas are available. Lakes 'in the Glennallen area
have occasional'ly been test netted to determine relative indices
of abundance of-burbot (Williams I979; Williams and Potterville
1978, 1980-1983). Experience has shown, however, that test nets
do not catch burbot at the same rate'as other fishes in relation
to thei r actual abundance (Wi t t 'iams , pers . connn. ) .

III. KNIK ARM DRAINAGE AREA AND ANCHORAGE AREA

The boundaries of the Knik Arm Drainage and Anchorage areas (Sport Fish
Postal Survey Areas K and L) are described in section I.E. 9f the Sport
Use and Economic Value narrative found elsewhere in this volume.
A. Distribution

Burbot have not been reported in the Anchorage Areai however, they
are believed to be present in some sections of the Knik R'iver and
its tributaries (M'ills 1979-1983). Burbot have been found in Red

Shjrt Lake in the Nancy Lake State Recreation Area (ADF&G 1978),
and sport harvest information indicates that they are a'lso present
in the Little Susitna River (Mills 1979-1983).

163



B. Abundance
No abundance estimates for populations of burbot in the Knik Arm
Dra'inage-Anchorage areas are available.

IV. EAST SIDE SUSITNA AREA AND I.IEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER
DRAINAGE AREA
The boundaries of the East Side Susitna Area and the l,lest Side Cook
In'let-West Side Susitna River Drainage Area (Sport Fish Postal Survey
Areas M and N) are described in section I.E. of the Sport Use and
Economic Value narrative in this volume.
A. Di stribution

Many rivers in the Susitna area support populations of burbot.
The main stem Susitna River and its larger tributaries, the
Yentna, Chulitna, Talkeetna, and Swentna rivers, contain large
populations of burbot (ADF&G 1978). Sport harvest information
shows that some of the smal ler Susitna tributaries, such as
Sunshine, Montana, Sheep, and Alexander creeks, al so cclnta'i n
burbot (Mills 1979-1983).

B. Abundance
Sites along the Susitna River have been sampled by trotl'ine to
determjne relative indices of abundance. In 1982, seven sites
along the ma'in stem upper Sus'itna River were sampled, yielding
catches that ranged from 0.6 to 3.5 fjsh/trotl'ine day, with a mean
of 0.7 (ADF&G 1983a). In 1981, eight tributaries of the upper
Susitna were sampled near the confluence with the main river. The
tributaries were Fog, Tsusena, Deadman , Watana , Kosi na, Jay,
Goose, and 0shetna, and burbot were collected at all locations.
The catches by tributary ranged from 0.17 to 1.14 fish/trotline
day, with Jay, Watana, and Goose creeks yielding the highest
catches (ADF&G 198la).
In the lower Susitna River, burbot abundance is probably greatest
in main stem areas, and catches are usually smaller at tributary
mouths above the confluence (nOfag 1983b). In 1981, burbot were
sampled at various sites in the lower Susitna, with the mouth of
the Deshka River and the mouth of Alexander Creek yielding
relatively high catch rates (ADF&G 1981b).

V. KENAI PENINSULA AREA
The boundaries of the Kenaj Peninsula Area (Sport F'ish Postal Survey
Area P) are described in section I.E. of the Sport Use and Economic
Value narrative in this volume.
A. Di stri bution

Burbot are not widely distributed on the Kenai Peninsula. A
population is present'in Juneau Lake, where it was probably
i ntroduced (ADF&G 1978) . l'li I I s (1979-1983 ) reports the presence
of burbot in Tra'il Creek; however, these fish were probably
misidentif ied (Logan, pers. conrm. ).B. Abundance
No abundance estimates for burbot populations on the Kenai
Peninsula dre available.
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I.

Lahe Ttout Distribution and Abrmdance

REGIONWIDE INFORMATION
The distribution and abundance of lake trout wil'l be discussed by
ADF&G, Division of Sport Fish postal survey areas (map 1) in this
report. Sport harvest information is presented in the Sport Use and
Economic Value narrative of this volume.
A. Regiona'l Distribution

Lake trout are typically found in cold, deep, oligotrophic lakes
and rivers throughout the Kenai, Susitna, and Coppel river
drainages (ADF&G 1978, Mills 1979-1983). Their habitat includes
both gi aci al and cl earwater systems (ADF&G 1'977) r - In. .the gPper
Coppei and Susitna river areas, lake trout are widely 9il!.ibuted
anb'inhabit many lakes and interconnecting waterways (ADF&G 1978).
0n the Kenai Peninsula, lake trout are limited to deep'lakes near
the Kenai Mountains (ibid.).

B. Areas Used Seasonally and for Life Functions
A series of freshwater fish distribution maps at 1:250,000 scale
have been produced for this report. The categories of mapped

information are as follows:o General distributiono Documented presence in stream or lakeo Documented spawning areaso Undocumented areas
C. Factors Affecting Distribution

Physical factors such as sal inity, temperature, a.nd 'lake depth
iniluence the distrjbution of lake trout. (For detailed
information, see the Lake Trout Life History and Habitat
Requirements narrative. )

D. Movements Between Areas
Lake trout populations do not migrate in definite directions' bltt
tagged indivibuals have shown eitensive wandering (Rawson 1961).
The extent of their movements is limjted by the size of the body
of water; however, small fish move shorter distances than 'larger

fish (Morrow 1980). Lake trout move primarily in response to
changing water temperature. In the fa11, most of the larger fish
move into shallow water to spawn. After spawning, lake trout
disperse throughout the lake for the winter months (Rawson 1961).
By spring, the fish are widespread, and as the water warms to
above 10oC, they move back into deeper, cooler water and
congregate below 

-the 
thermocline during summer (ibid.). Rawson

(tg0t) presents evidence for homing of the fish to the same

spawning grounds in the fa'l'1.
E. Population Size Estimation

Populations of lake trout have not been well studied in Alaska,
and except for a few isolated cases population size has not been
estimated.
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F. Regional Abundance
Qniy limited information on lake trout'is available, most of which
applies to specific lakes. This information will be included in
the following management area sections.

II. GLENNALLEN AND PRINCE hllLLIAM SOUND AREAS

The boundaries of the Glennallen and Prince l^lilliam Sound (Pt,lS) areas
(Sport Fish Postal Survey Areas I and J) are described in section I.E.
of'the Sport Use and Economic Value narrative found elsewhere in this
vol ume.
A. Di stri bution

Populations of lake trout occur throughout the_ Glennallen area.
The large lakes in this area (Tazlina Lake,_Klutina Lake, Lake
Louise, Susitna Lake, and Crosswind ICharley] Lake) all contain
lake trout (Mills 1979-1983). Many of the smaller lakes in the
area from Lake Louise south to Tazlina Lake and east to the Copper
River aiso support lake trout (ibid.). Farther north, lake trout
are present in.Paxson Lake, Summit Lake, and many sma'ller'lakes in
the area (ibid.). Lake trout are found in the Tang'le Lakes and
surrounding waters along the Denali Highway, portions of which are
just outsfde the Glennallen Area in Sport Fish Postal Survey
Area U. Lake trout have also been reported in the Gulkana and

Copper rivers ( ibid. ) .
The only known population of lake
in Lake Tokun, a clearwater lake
River Delta (ADF&G 1978). The
unknown.

B. Abundance
Few abundance est'imates for populations of lake trout in the
Glennallen and Pt^lS areas are available. Paxson Lake and Lake
Louise-susjtna Lake are popular sport fjsheries, but aside from
limited tagging studies conducted in Lake Loujse-Susitna Lake !V
the ADF&G, 

-O'ivision of Sport Fish, in the late 1960's, only
harvest data have been collected.
Lakes in the Glennallen area have occasionally been test-netted to
determine relative indexes of abundance of lake trout (Williams
L979, l^ljlliams and Potterville 1980-1983). The lakes were not
sampled annua'11y, but in I979 Hanagita Middle Lake yie'lded,.62
lake trout/net hour, and the 1980 samp'ling at Bell Lake resulted
in a catch 0f.48 lake trout/net hour (iUiA.1. 0ther lakes
sampled from 1979 through 1982 that yielded lower catch rates than
Hanagita, Middle, and Bell lakes were Jack, Little Lake Louise,
0ctopus, and Roberta lakes.

III. KNIK ARM DRAINAGE AND ANCHORAGE AREAS

The boundaries of the Knik Arm Drainage and Anchorage areas (Sport Fish
Postal Survey Areas K and L) are described in section I.E.1. of the
Sport Use and Economic Value of Freshwater Fish in this volume.
A. Lake trout have not been reported in the Anchorage area; however,

they occur in several systems of the Knik Arm Drainage area. Big

trout in the PWS area is Present
on the east side of the CoPPer
origin of this population is
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IV.

Lake supports a lake trout popu'lation. (t'litts 1979-1983). Lake
trout are also found in the Nancy Lake State Recreation Area,
inciud.ing Nancy Lake (ibid.) and 

-Red Shirt Lake (ADF&6 1978).
Mills'sludy (1979-1983) reported lake trout in the Little Susitna
Ri ver.

B. Abundance
No abundance estimates for populations of lake trout in the Knik
Arm Drainage-Anchorage areas are available.

EAST SIDE SUSITNA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER

DRAINAGES
The boundaries of the East Side Susitna and the West Side Cook

Inlet-West Side Susitna River drainages (Sport Fish Postal Survey Areas
M and N) are described in section I.E. of the Sport Use and Economic
Value narrative found elsewhere in this volume.
A. Distribution

Lake trout are present in a few of the large, deep .lales in the
ir.u, such as Byers, Shel1, Chelatna, and Swin lakes (ADF&G 1978)'
near the Al aska and Tal keetna mountai n ranges . Bel uga and

Chakachamna lakes, large'lakes on the west side of Cook Inlet,
a'l so contai n 'l ake troui popu'lati ons (t'li t t s 1979-1983.) . Several
lakes in the Broad Pass area, including Summit Lake (ibid.)' and

Wonder Lake in Denali National Park (ADF&G 1978) support lake
trout. Lake trout also occur in Sally Lake, a clear, oligotrophic
tundra lake, which drajns into Watanh Creek (ADF&G 1983), and in
Deadman Lake (Sautner and Stratton 1984).

B. Abundance
The lake trout population of Sa1'ly Lake was sampled by hook and

line, hoop nets, and gill nets in an attempt _to estimate the
population size (ADF&G 1983). The captured I ake trout were

tabgeA, but too few fish were recaptured to provide a population
estimate.
The lake trout in Deadman Lake were samp'led by hook and line
(Sautner and Stratton 1984). Limited otoljth age-'length data
iuggest that the population is very small and compris_ed of very
oti-tistr. The capture of no juvenile lake trout and only one fish
under age 15 suggests that morta'lity is higlt during the younger
age classes and levels off in the older age classes.

KENAI PENINSULA
The boundaries of the Kenai Peninsula Area (Sport Fish Postal Survey
Area P) are described in section I.E. of the Sport Use and Economic
Value narrative found elsewhere in this volume.
A. Distribution.

Lake trout are found in the large, deep lakes of the Kenai
Feninsula, including Kenai, Tustum6na, and Skilak lakes (ADF&G

1978). Siraller, deep lakes, such as Hidden and Trail lakes, also
contain lake trout populations (ibid.). Lake trout occur in
Juneau, Swan, and Trout lakes; however, these populations were
probabiy introduced, as these lakes lie above barriers to other

V.
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Kenai River drainage popu'lations (ibid.). Lake trout have been
reported in the Kenli ini rasilof rivers (Nitts 1979-1983).
In 1969 and 1970, lake trout were introduced into Upper Summit
Lake after studies suggested favorable conditions for establishing
a self-sustaining population (Engel 1971). Upper Sunrmit Lake is a

cold, ofigotrophic lake with an abundant population of small Dolly
Varden foi forage. In 1969, 204 lake trout were transplanted from
Skilak Lake, where fish growth is slow because of its low
productivity. 0n1y 12 lake trout were transplanted in 1970

iiUiO.). No further information is ava'ilable on the success of
the introduced lake trout population in Upper Surmit Lake.

B. Abundance
No abundance estimates for I ake trout popu'lat'ions on the Kenai
Peninsula are available.
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I.

Rainbor Ttout/Steelhead Tfout Distribution and Abundance

REGIONl.lIDE INFORMATION
In this report, distribution and abundance informat'ion will be
presented by Division of Sport Fish postal survey areas,. shown on
map 1. Information on the level of rainbow-steelhead sport harvest is
contained in the Sport Use and Economic Value narrative found elsewhere
in this volume.
A. Regional Distribution

Native rainbow trout are found in most drainages of the northern
and western Kenai Peninsula from the Anchor River north to the
Chickaloon River (ADF&G 19i8). Large popu'lations are found in the
Kenai River and its tributaries and in the Swanson and Moose

rivers on the northern Kenai Peninsula (jbid.). They are found in
the 'lower Susitna River drainage and, to a lesser extent, in the
Matanuska drainage and some of the larger rivers flowing into
northwestern Cook Inlet. Large rainbow populations are found 'in
clearwater tributaries to the Susitna, Yentna, Talkeetnar dld
Skwentna rivers (iUia.1. Rainbows are also found in some clear-
water tributaries of the Copper River, most importantly the
Gulkana R'iver (ibid.). In addition to nat'ive fish, severa'l lakes
in Southcentral Alaska are stocked with rainbow trout on a
put-and-take basis.
Steelhead trout are found in several Kenai Peninsula streams
between Homer and the Kasilof River, with the largest of these
runs in Deep Creek and Anchor River (ibid.). They are also found
in the Copper River drainage, notably the Gulkana River (ibid.).

B. Areas Used Seasonally and for Life Functions
A series of freshwater fish distribution maps at 1:250,000 sca'le
and a series of anadromous fish maps at the same sca'le have been
produced and are avajlable at ADF&G offices. The categories of
mapped informatjon on the freshwater fish maps are as follows:o General distributiono Documented presence in stream or lakeo Documented spawning areaso Undocumented areas
" Stocked lakes and streams
The categories of mapped information on the anadromous fish maps

are as fo'l 'lows:
o Documented presence in stream or lakeo Anadromous watershed areaso Unsurveyed watershed areas
" Not present in watershed

C. Factors Affecting Distribution
Water quality parameters, such as dissolved oxygen 'levels and
temperature, and physica'l characteristics of streams and lakes,
such as depth, velocity, and substrate type' a1l influence rainbow
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D.

trout/steelhead distribution. Details of habitat requirements for
rainbow trout/steelhead can be found in the rainbow trout/steel-
head Life History in volume 1 of this pub'lication.
Movements Between Areas
Rainbow trout and steelhead populatjons follow several different
life history patterns. Some rainbow trout remain in streams for
their entir-e I ife. Juveniles of other ra jnbow trout popu'lations
move into lakes after a year or more. Rainbows, however, do not
spawn i n I akes. Most 'lake-dwe'l 'l i ng rai.nbow trout return to
streams to spawn in the spring (Morrow 1980) and usually move back
to the lake'three to six weelis after leaving it (ibid.). Rajnbow
in some populations, however, move into streams in the fall 'remain in'them all winter, and do not return to the lakes until
after spawning in the spring (Russel'l 1977).
Rainbow trout occaSionally enter salt water. Rainbows tagged in
Noaukta Slough between the Chakachatna and McArthur rivers on the
west side of Cook Inlet have been caught by commercial set net
fishermen in salt water and by sport fishermen in the Chuitna
River, which is accessible only from Noaukta Slough via salt water
(Hepler and Delaney, pers. comm.).
Stream-dwel1ing rainbow trout in the Susitna River overwinter in
sloughs and side channel s (ADF&G 1983a). After breakup (l'!uy to
late June) the rainbow move upstream to clearwater trjbutaries to
spawn (ADF&G 1983a, Sundet and Wenger 1984). Preferred summer

habitat for Susitna River rainbows are the clearwater tributaries
and sloughs upstream from their confluence with the Susitna
(ib'id.). Beginning in 0ctober, rainbow move out of tributary
mouths and inlo suitable overwintering hab'itat in the ma'in stem of
the Susitna (jbid.). Main stem reaches influenced by tributaries
may be important overwintering areas (ADF&G 1983b). Results of
limited radio te'lemetry and tag-recapture studies on rainbow trout
in the Susitna River indicate that rainbow trout overwinter in
relatively short reaches of the main stem Susitna and that their
movements are restricted during the winter months (ibid.).
Data indicate that rainbow trout iuveniles in the Susitna River
rear primarily in the upper reaches of tributaries and move little
(Sundet and Wenger 1984).
Steelhead juveniles remain in the stream for general'ly one to four
years (usually two) (Morrow 1980) and then move downstream jn the
ipring and summer to marine waters. Steelhead are found,through-
out most of the North Pacific 0cean, north of 42" north'latitude.
Seasonal shifts in distribution of ocean steelhead are associated
with changes in water temperature. 0cean steelhead genera'l1y move
north and west in late winter and early spring and shift to a

southeasterly movement in late summer, fai1, and early winter
(Sutherland 1973).
All steelhead spawn in the spring; their return migration to the
streams, however, ffidy take place in spring, summer, or fa'l'l (Jones
1978). Spring-run steelhead are nearly ripe when they enter the
stream from late February to mid June, and they spawn that same
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spring, spending about a month in fresh water (Jones 1975).
Summer-run steelhead enter the stream in June and July and do not
spawn until the fo'llowing spring (Jones 1978). Fall-run steelhead
rbturn from mid September to November and a'lso do not spawn unti'l
spring. Steelhead stocks in a'l'l streams on the Kenai Peninsula
are similar to fall-run fish. Adults enter the streams from late
sumner through fal'l and spawn the fol l owi ng spri ng (Wa'll i s q!d
Ballard 1983). Steelhead in the Copper River drainage are fall-
run fish (Burger et al. 1983). Copper River radio-tagging studies
indicate that Copper River steelhead ovenvinter and spawn in the
Gu'lkana and Tazli'na river systems the fol'lowing spring (ibid. ).
Further stud'ies may document use of other Copper River tributaries
for overwintering and spawning (ibid.). Copper River steelhead
overw'inter in the lower reaches of the Gulkana and Tazlina rivers
and move upstream to spawn 'in May. Limited information from
tagged fi sh i ndi cates that outmigration takes p1 ace i n June
(ibid.).

E. Population Size Estimatjon
Managed lakes containing stocked populations of rainbow trout are
freqient'ly surveyed using gi11 nets. The catch rates (number of
fish per net hour) from these surveys can be used as relative
measures of popu'lation size in each'lake over time but are not
used to generate population estimates. These surveys are usual'ly
conducted to evaluate the success of rainbow trout stocking
programs, and fluctuations in catch per net hour are generally
related to variatjons in the stocking program rather than to
natural fluctuations of the population. Tagging studies done by
the ADF&G Susitna Hydro Aquatic Studies group in 1984 resulted in
a population estimate for rainbow trout in Fourth of July_Cfe9k,
tributary to the Susitna River (Sundet and Wenger 1984). Rainbow
trout at Skilak Lake (Kenai River drainage) have also been tagged
(Hammarstrom and Wallis 1981), but too few fish were co'llected to
produce a statistica'l 1y va'l id population estimate. Steel head
lagging studies have be-en conducted on the Anchor River (t,Ja'llis
and-Hammarstrom 1979, }.lallis and Ballard 1981), and in 1978 and
1980 these studies resulted in estimates of the Anchor River
steelhead run size. These estimates will be discussed in further
detai I 'i n the fol I owi ng Kenai Area narrati ve.

F. Regional Abundance
0n1y a small amount of information on rainbow trout abundance is
available. Information that has been collected applies only to
specific lakes and streams. As a result, abundance cannot be

appropriately addressed at the regional level. Available abun-
dance informatjon is included in the management area discussions
that fol low.

II. GLENNALLEN AND PRINCE t^liLLIAM SOUND AREAS

The Glenna'llen Area and the Prince t,Ji'lliam Sound (Pl.lS) Area (Sport Fish
Postal Survey Areas I and J) are described in section I.E. of the Sport
Use and Economic Value narrative found elsewhere in this volume.
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A. Di stri buti on
Natural populations of rainbow trout in the Glennallen Area are
found in a number of clearwater tributarjes of the Copper River,
most notably the Gulkana River. Rainbow trout have also been

stocked in several Glennal len Area lakes (taute 1). upper,
Middle, and Lower Tebay Lakes (63 mj east of Valdez) conta'i.n good

populaiions of small iainbow trout that are believed to be the
i^eiul t of stock'ing programs i n the 1950's (Wi I I j ams and Morgan

I974, t^li I I iams 1975) .

Steeihead are present in several trjbutaries of the Copper River
drai nage. The Gul kana R'iver contai ns the l argest 9y_eryl nterllg
and spiwning popu'lation of steelhead in thjs area (ADF&G 1978).
Steelhead tiout in the middle fork of the Gulkana River may be the
northernmost natural steelhead popu'lation jn Alaska (}lilliams,
pers. comm.). A cooperative study on the migration habitats of
steelhead in the Gulkana River conducted by the BLM, the USFWS'

and the ADF&G was initiated in 1982 (ibid. ). M'igration t'iming
into the Tazl'ina and Gulkana rivers and spawning areas in the
Gulkana River have been located. These fjsh spawn in the upper
middle fork below Dickey Lake (ADF&G 1978), in the main stream of
the Gulkana, and jn Hungry Hol'low (Burger et al. 1983). Steelhead
also overwinter and spiwn in the Tazlina River system. Tazlina
steelhead have been documented spawning in the lower majn stem of
the Taz'lina River and in 8-Mile Creek, Durham Creekr and Kaina
Creek (ibid.). Steelhead also spawn jn the Hanagita River and

Lake system (ADF&G 1978).
In the'PHS Area, rainbow trout are generally present only in a few
lakes (talte 1) that are stocked Uy tne ADF&G (ibid.). Steelhead
are found in the lower reaches of the Copper River during the fall
and spring as they mjgrate to and from their more northern
spawning areas (ib'id. ).
Abundance
1. Summary of data. Manaqed lakes in the Glenna'llen Area and

ffi frequently test-netted. Fluctuations in the
populations, however' are usual'ly the result gf chang-es.in
the stocki ng program rather than natural popul ation
fl uctuati ons.
No information on the abundance of steelhead in the Copper
R'iver system could be found in the available literature.

2. Habitat-enhancement efforts. Several lakes in the Glennallen
regularlY stocked with rainbow

trout (taUte 1). Generally, naturally reproducing popula-
tions have not been established (ADF&G 1978). Until 1971,
several I akes that contai ned char (Sal vel i nus mal m1) ,
cutthroat trout (S. Clarki), and arctic @
arcticus) were periofricaTly stocked with rainbow trout.
fFnetting, however, revealed that stocking rainbow trout
in these lakes was not successful, and the practice was

discontinued (Williams and Morgan 1974). 0ccasionally' lakes

B.
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Tab'le 1. Prince trli I I iam Sound and Glennal len Area l,laters Stocked with
Rainbow Trout, 1966-83

Water Body Locati on Year(s) stocked

Beaver Lake
Blueberry Lake
Buffalo Lake
Cabin Lake
Caribou Lake
Cordova City Res.
Cordova City Res.
Crater Lake
Crater Lake
Crescent Lake
David Lake
Dick Lake
El bow Lake
El sner Lake
14 Mile Lake
Gergie Lake
Hal I ie Lake
Harvey Lake
Island Lake
Katherine Lake
Kett]e Lake
Lindy Lake
Lower Beaver Lake
Mary Lou Lake
Middle Lake
Middleton Island Lake
Mirror Lake
Moore Lake
Moose Lake
North Jans Lake
Old Road Lake
One Mi'le Lake
Round Lake
Sculpin Lake
Scout Lake
Squirrel Creek
Squirrel Creek Lake
Strelna lake
Tex Smith Lake
Thompson Lake

Cordova
Thompson Pass
Lake Louise
Cordova
Lake Louise
Cordova
Cordova
Cordova
Lake Louise
Paxson
Gl ennal I en
Paxson
Lake Loui se
Cordova
Paxson
Lake Louise
Pax s on
Lake Louise
Cordova
Gl ennal I en
Sl ana
Lake Louise
Cordova
Gl ennal I en
Cordova
Middleton Island
Lake Louise
Paxson
Tol sona
Lake Loui se
Lake Louise
Chitina
Lake Louise
Chi ti na
Cordova
Tol sona
Tol sona
Chitina
Lake Loui se
Thompson Pass

1967,69
1966, 6g, 70,7 2,7 4, 76,80
r97 r ,7 2 ,7 4 ,7 5,81 , 83
1967,69 ,7L,79,81,83
1966
1966,67
1966,67
1968,73,77
1966-69 ,72,77 ,81
1966
1983
1966
1969
1973
1966
1966,68
1971,83
I97I
1968 ,7 1

1983
1982
1969
t97I
1983
1967,68,7r
1968, 69 ,71,76
1966,68,80,82
1966,69,72
1980
L97r,77 ,80
1980
1967 ,69 ,7r,72
t977,80
1968,69,7L-73,75,77
1968
1980
t982
1969,7r,72
1968,72,73,76,79,81
1966,68,70,72

( conti nued )

#1
#2
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Table 1 (continued).

Water Body Locati on Year(s) stocked

Three Mile Lake
T'iny Lake
Tol sona Lake
22 l4ile Lake
Two Mile Lake
Van Lake
Worthjngton Lake

Chi ti na
Lake Louise
Tol sona
Cordova
Chi ti na
Chitina
Thompson Pass

1967,69,7 r,7 2,7 4,7 6,7 9,82
L977,8I
1982,83
1968
1967,69,7 L,72,7 4,7 6,7 9
I97L,7?,73,77 ,82
1966, 68,7 0,7 2,7 4,7 6,80,83

Source: ADF&G 1984.

to be stocked are first treated with Rotenone to remove
possi b1 e competi tors such as whi tefi sh (coregoni nae) and
iongnose suckers (Catostomus catostomus) (Wi I I iams and
Pottervil le 1982).
No reference to any steelhead habjtat enhancement efforts in
the Glennal len Area or the Pl|lS Area was found in the
available I iterature.

III. KNIK ARM DRAINAGE AREA AND ANCHORAGE AREA

The Knik Arm Drainage Area and the Anchorage Area (Sport Fish Postal
Survey Areas K and L) are described in section I.E. of the Sport Use

and Economic Value narrative found elsewhere in this volume.
A. Di stri bution

In the Knik Arm Drainage Area, rainbow trout are found in the
Matanuska River drainage and in lakes and streams in the Little
Susitna River drainage (ADF&G 1978). In addition to native
populations, hatchery-reared rainbow trout are stocked in many
lakes around Palmer and Wasilla, such as those in the Kep'ler Lakes
area and jn the Nancy Lake Recreation Area (taUte 2). Rainbow
trout are also stocked annua'l'ly in numerous Anchorage Area lakes
(taute 3).
There are no steelhead trout populations in the Knik Arm Drainage
Area or the Anchorage Area.

B. Abundance
1. Sunmary of data. Stocked lakes in the Anchorage Area and the

TnTk--Aifr-DraTnage Area are test-netted annually to monitor
the growth and survival of stocked fish (Hepler and Kubik
1982). The number of rajnbow trout in these lakes from year
to year is determined by the stocking program. No reference
to any other rainbow trout population estimates in the
Anchorage Area or the Knik Arm Drainage Area was found in the
available literature.

2. Habitat enhancement efforts. Rainbow trout are stocked in
nd Anchorage area lakes (tables 2
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and 3). The present stocking program relies upon planting
catchable-size rainbow trout; however, in 1982 an experimen-
tal plant using rainbow. trout fingerl in_gs was_tried in 6-Mi'le
Lake'on Elmendorf AFB (Delaney and Hep'ler 1983). Additional
p'lants of fingerlings are anticipated in lakes having a.good
potent.ial fof overwintering .fish (ibid. ). L9-!es such as
Triangle, Gwen, and Hillberg (Kubik and Wadman 1978) that are
smal'l 

- 
and shal I ow, wi th I i ttl e or no water f'low, frequently

have winter dissolved oxygen levels too low to overwinter
f i sh and so wi I I not be inc]uded i n thi s program. The goa'l

of the fingerling stocking program will be to reduce the
amount of Catchable-size rainbows needed for lake stocking
each year and to establish multiyear-c1ass populations in the
I akes- (De1 aney and Hep'ler 1983 ) .
Most stocked iainbow trout in the Anchorage Area and the Knik
Arm Drainage Area are rel eased i nto I akes; however,
catchablesizt rainbow trout were released into Campbe'll Creek
in 1983 ( ibid. ).

IV. EAST SIDE SUSITNA AREA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER

DRAINAGE AREA

The boundaries of the East Side Susitna Area and the West Side Cook

Inlet-West Side Susitna River Drainage Area (Sport Fish Postal Survey
Areas M and N) are described in section I.E. of the Sport Use and

Economi c Val ue narrati ve found el sewhere 'i n thi s vo'l ume.

A. Di stri buti on
Native rainbow trout are distributed throughout much of the lower
Susjtna River drainage and in some of the larger rivers flowing
directly into northwestern Cook Inlet., such _as the Chuit'
Theodorb, and Lewis rivers (ADF&G 1978). The largest rainbow
trout populatjons can be found in cleanvater tributaries to the
Sus i tni , 

' 
Yentna , Tal keetna , and Skwentna ri vers , such as the

Talachulitna River, Alexander Creek, Deshka River, Lake Creek, and
Anderson Creek (ADF&G 1978, ADF&G 1981). Portage Creek, a clear-
water tributary of the Susitna River, supports the northernmost
natural popula[ion of rainbow trout in the Susitna drailqge_(A9f&9
1931). nainbow trout have been found in High Lake and Litt'le High
Lake which drain into Devil Creek, a Susitna River tributary, and

are northeast of Portage Creek. These populations, however, are
suspected to be the r-esult of an unauthorized stocking effort
(Sautner and Stratton 1984). Current data indicates that rainbow
trout in the Susitna River between the Chulitna River confluence
and Devil Canyon use three primary tributaries for spawning:
Whiskers, Lane, and Fourth of July creeks (Sundet and Wenger
1984). 0verwintering areas for rainbow trout in the lower Susitna
include mainstem areis below Fourth of Ju1y, Lane, and Gash creeks
(ADF&G 1983b). Rajnbow trout may also overwinter. in 'larger

Susitna River tributaries such as tlie Talkeetna River (ibid.).
No steelhead trout populations are found in areas M or N.
Abundance
1. SummarSuqmary of datg. Very 1 i ttl e abundance i nformati on for

areas M or N could be found in the available

B.

rainbow trout in
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Table Z, Knik Arm Dr3inage and East Side Susitna Area Waters Stocked with
Rainbow Trout, 1966-83"

Water Body Locati on Year(s) stocked

Big No Luck Lake
Canoe Lake
Christiansen Lake
Crystal Lake
Echo Lake
Fal k Lake
Finger Lake
Florence Lake
Gooding Lake
Hercules Lake
Irene Lake
Johnson Lake
Juncton Lake
Kalombough Lake
Kepler-Bradly Lake
Kni k Lake
Little No Luck Lake
Long Lake
Lower Bonnie Lake
Marion Lake
Matanuska Lake
Meirs Lake
Memory Lake
Milo Lake #1
Ravine Lake
Reed Lake
Rockly Lake
Seymour Lake
Shal low Lake
51 i pper Lake
Sl iver Lake
South Rol 1y Lake
Tigger Lake
Turning Point Lake
Twin Island Lake
Victor Lake
Walby lake
Weiner Lake
Wishbone Lake
X Lake
Y Lake

Willow
Matanuska
Tal keetna
Palmer
Matanus ka
Butte
Pa I mer
Willow
Pa I mer
Goose Bay
Matanuska
Matanuska
Matanus ka
Pal mer
Matanus ka
Kni k
Willow
Matanuska
Ch'ickal oon
Big Lake
Matanuska
Pa I mer
Wasilla
Willow
Chi ckal oon
Wasilla
Big Lake
Big Lake
Chi ckal oon
Pa I mer
Matanu s ka
Willow
Tal keetna
Willow
Point Mackenzie
Matanus ka
Pa I mer
Chi ckal oon
Jonesvi I I e
Tal keetna
Tal keetna

1975,78r80,82,83
1969-75,84
r974,75
1982,83
1966,68,77,78
1966
1 966 ,68 ,69 ,83
1969, 7 2,7 4,77,7 9,81,83
1966
1966,67 ,69,7I-78
1966, 68-7 r,7 3,7 5,7 6,7 9 -8L,83,84
t970-73,75-83
1980,81,83
1982
1966, 68-7 2,7 4-7 6, 78-80,81,83,84
1971,73-81,83
r975,78,89,82 ,83
1966,68,73,75-77,80
1966 ,68 ,70 ,7 r,73
r97 4-7 6, 78 ,80 ,83
T972-76,78-81,83
1966,84
1966,7 4
I97I,72
1966 , 7I ,7 0-7 3 ,7 5 ,7 6, 78 , 80-83
r97 0-7 2,7 4,77, 79,81-83
I97L-75
I973-75,77-81 ,83
1980
1982,83
1980-82
r97L,72,83
r974,79,81-83
r973
1966
1968,69
1981,83
1966,69,7I,79,81,83
1972 ,7 4,76 ,79 ,83
1980,83
1980,83

Source: ADF&G 1984.

a Some 1984 data were available and are
is not a complete record for 1984.

included in this table; however, this
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Table 3. Anchorage Area Waters Stocked with Rainbow Trout' 1966-83

Water Body Locati on Year(s) stocked

Beach Lake
Campbel I Creek
Campbel 'l Poi nt Lake
Cheny Pond
Chester Creek
Clunie Lake
Delong Lake
Derby Pond
Dishno Lake
Fire Island Lake
Fish Lake
Goose Lake
Green Lake
Gwen Lake
Hi 1 

'lberg Lake
Hideaway Lake
Jewel Lake
Li tt'le Lake
Lower Fire lake
Mi rror Lake
0ld Elmendorf Pond
0tter Lake
Sand Lake
6-Mile Lake
Six Mile Lake
Spring Lake
Sundi Lake
Taku Campbe'll Lake
Thompson Lake
Triangle Lake

Bi rchwood
Anchorage
Kulis ANG Base
Nunaka Va1 

'ley

Anchorage
Ft. Richardson
Anchorage
Ft. Richardson
Ft. Richardson
Fire Island
Elmendorf AFB
Anchorage
Elmendorf AFB

Ft. Richardson
Elmendorf AFB

Potter
Anchorage
F'ire Island
Fi re Lake
Chugi ak
Elmendorf AFB
Ft. Richardson
Anchorage
Elmendorf AFB
Portage Ft.
Ri chardson
Anchorage
Anchorage
Ft. Richardson
Elmendorf AFB

1973-84
1983-84
1967 ,69,72-84
1982-84
1971,-73
t97r-84
L966,67,69,7 l-7 5,81-84
1967 ,69 ,73-75 ,77 ,78,80,82-84
1983,84
1969
L966,7 4-79 ,8?-84
I972
1969-76-84
1969 ,72-7 9,81-84
1969,74-77 ,79,8I-84
1967,68
1966-69 ,7r-84
1966-67
1968,69,72-84
1966 ,69 ,72-7 4,83 ,84
1975 ,77 ,78,83
1966-69 ,7r-84
1975-84
1982 ,83
1984
1983,84
1966,67
1982-84
1966-69 ,7t-79,81-84
r974-79,82-84

Source: ADF&G 1984.

a Some 
.|984 data were

this is not a complete
avajlable and are included in this table; however,
record for .|984.
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literature. The ADF&G (1978) states that clearwater tribu-
taries to the Susitna, Yentna, Talkeetna, and skwentna
rivers, such as the Talachulitna River, A]exander Creek, the
Deshka River, and Lake creek, support 'large populations of
rainbow trout; however, very few abundance studies have been

conducted. Some rainbow trout tagging studjes have taken
p'lace on the Susitna River, and these studies have resu'lted
in a population estimate for rainbow trout'in the lower 0.8
mi of'Fdurth of July Creek of between 82 and 137 fjsh (Sundet

and wenger 1984). 
- 

Hook and line and boat electrofishing
effort in May through 0ctober 1983 above the Chulitna River
confluence on the Susitna River resulted in high rajnbow
trout catches at Fourth of Ju'ly Creek and Indian River
(ibid.). other sites where relat'ive1y high rajnbow -trout
catches were made include Whiskers Creek S'lough, Lane Creek'
and Portage Creek (ibid.).

2. Habitat enhancement efforts. Rainbow trout are Stocked in a
( tabt e 2) . No reference to any

other habitat enhancement efforts could be found in the
available literature.

V. KENAI PENINSULA AREA

The boundaries of the Kenai Peninsula
Area P) are described in section I.E.
Value narrative found elsewhere in this
A. Di stri bution

Area (Sport Fish Postal SurveY
of the Sport Use and Economic
vol ume.

Native rainbow trout are found'in most drainages of the northern
and western Kenai Peninsula, extending north from Anchor River to
the Chickaloon River, whiih drains 

- into Turnagain Arm (ADF&G

1978). The Kenai River and its clearwater tributaries, including
Moose River and Beaver Creek, contain a'large population of
rainbow trout (ADF&G L977; Logan, pers. comm). Numerous rainbows
are also found in the Swanson River-Bishop Creek system lakes and
jn coastal streams of the Kenai Peninsula (ADF&G 1977). Rainbow
trout are uncommon in Gulf of Alaska drainages from Kachemak Bay

to Resurrection Bay (ADF&G 1978; Logan, pers. comm.).
Several Kenai Peninsula lakes are regularly stocked with ra'inbow
trout (taUte 4). Some lakes, such as China Poot Lake on the
southeast side of Kachemak Bay, that were stocked in the past now

contain self-sustain'ing populitjons (hlallis and Hammarstrom 1979).
Rainbow trout stock fiom the Swanson River, north of Kenai, is
used for lake stocking programs throughout Alaska. Experimental
stocking studies concluded that these fish have slower growth
rates Uut better survival than those from other rainbow trout
strains and so are considered the best Alaskan strain for stocking
(Havens 1980).
Steelhead are found in a limited number of streams along the
western coast of the Kenai Peninsula between Homer and Kasi'lof
River, inc'luding Anchor River, Stariski. Creek, Ninilchik Rjver'
Deep Creek, and Crooked Creek (ADF&G 1978) .
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Table 4. Kenai Peninsula Area Waters Stocked with Rainbow Trout, 1966-834

Water Body Locati on Year(s) stocked

Arc Lake
Barbara Lake
Barr Lake
Cabin Lake
Carter Lake
Doug'las Lake
Hump Lake
Island Lake
Jerome Lake
Johnson Lake
Joseph lake
Leisure (China Poot) Lake
Longmare Lake
Lower Paradise Lake
Musi k Lake
Rainbow Lake
Rock lake
Rogue Lake
Scout Lake
Sport Lake
Stickleback Lake
Stormy Lake
Ti rmore Lake
Trout Lake
Upper Jean Lake
Vagt Lake

So'ldotna
Kenai
Kenai
Bernice Lake
Moose Pass
Kenai
Port Ni ki shki
Sol dotna
Quartz Creek
Tustemena
Kasi I of
Homer
Sol dotna
La kev i ew
Sterl i ng
Cooper Landing
Skilak Lake
Kasilof
Sterl i ng
Sol dotna
Ster'l i ng
Kena i
Port Ni ki shk'i
Kena i
Kenai
Moose Pass

1966 ,68,69 ,7 r-73
1983
t982
1970,71.,73,77 ,83
1976 ,80,83
L982
I97I
1969,71,82,83
1968-74,76,81 ,83
L973,75,77
I977
1982
1973,7 4,76 ,82
1968
L970
7971,74,77 ,8L
1970
L973
1966 ,68
1966,68,71,78,81
L97t
1,982
r973,75,77 ,83
L982
1983
r97 4 ,77 ,80 ,83

Source: ADF&G 1984.

a This table does not include
another.

rainbow trout transplanted from one area to
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B. Abundance
1. Summary of data. Stocked lakes on the Kenai Peninsula are

regulffi-fe netted to monitor the growth and survival of
stocked 

-fish. 
The number of rainbow trout in these lakes

from year to year is determined by the stocking program.
|lJith the exception of these stocked lake surveys, few studies
of rainbow trout abundance on the Kenai Peninsu'la have been
conducted. The ADF&G (1978) states that the largest Kenai
Peninsula rainbow trout populations are found in the Kenai
River, its clearwater tributaries, and the Swanson and Moose

ri vers.
Increased sport harvest of Skilak Lake rainbows resulted in
an attempt by the ADF&G to estimate the size of that popula-
tion. Rainbbws at the outlet of Skilak Lake were captured
and tagged in 1980 and 1981. Too few fish were captured,
however, to conduct a statistical ly va'lid popu'lation estimate
(Hammarstrom and Walljs 1981, 1982).
In 1978 and 1980, adult steelhead in the Anchor River were
captured and tagged (tlJall'is and Hammarstrom 1979' llJallis and
Bailard 1981). 

-Tags 
recovered from steelhead during random

creel census interviews and from voluntary returns were used
to establish tagged-to-untagged ratjos. These ratios were
then used to generate a population est.imate., .based. upon
Schaeffer's forriula as outlined by Rjcker (1975) (ibid.). In
the fall of 1978, the estimated total adult steelhead popula-
tion in the Anchor River was 4,132 (Walljs and Hammarstrom
1979). In 1980, the estimated population was 2,388 (Wallis
and Bal I ard 1981 ) . Steel head have been tagged i n other
years; however, inadequate tag recoveries prevented calcula-
tjon of a population estimate (Wallis and Ballard 1'982,
1e83 ) .

2. Habitat enhancement efforts. Several lakes on the Kenai
rainbow trout (taUte 4). Some of

these lakes are treated with emulsified rotenone prior to
stocking to eliminate competing species suc.h as threespine
stickleback and char (Sa1ve1inu5 malma) (Wallis and
Hammarstrom 1980, Hammarstrofr-Effil'l I iFI9'-83). In 1979, a

transplant of rainbow trout also occurred. These trout were
taken from China Poot Lake on the southeast side of Kachemak

Bay and transplanted into Hazel Lake. A total of 100 fish
weie transplanted (Wattis and Hammarstrom 1980).
The stocks'of steelhead on the Kenai Peninsula are currently
enti re'ly natural'ly produced. It i s questionab'le, however,
that they can Sustain any increases in harvest wjthout harm
to the stocks unless additional catch restrictions or supple-
mental measures are undertaken. In 1982, 43 adult steelhead
were taken from the Anchor River and transported to Crooked
Creek Hatchery in Kasilof to be held for spawning in the
spring. Survival of these fish unti'l spring, however' was
not good (Wattis and Ballard 1983).
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I.

Salmon Distribution and Abundance

REGIONWIDE INFORMATION
The five species of Pacifjc salmon native to North America are found in
the marine and fresh waters of the Southcentral Region. The discussion
of individual species' distrjbution and abundance will be presented by
ADF&G commercial fisheries management area. There are three such
management areas within the region: Upper Cook In'let (UCI), Lower Cook

In'let (fCt), and Prince t,lilliam Sound (Pt,lS). Each area is divided into
districts that in turn may be separated into subdistricts and/or
sections for fishery management purposes, such aS regulating seasons
and weekly fishing periods. Maps found 'in the Southcentral Region Map

Atlas that accompanies this publication show the boundary lines of the
management areas. In addition, detailed descriptions of the boundaries
and maps depicting the districts are contained in the salmon commercial
harvest narrative located in the salmon Human Use portion of this
vo'l ume.
A. Regiona'l Distribution

Saimon, ir one I ife stage or another, are found within the
Southcentral Region's freshwater systems year- rgUnd. Their
presence is most noticeable, though, during the time that- adults
return to spawn. Informatjon pertaining to the timing of salmon
runs is provided in the management area narratives (sections II.,
III., and IV. below). It should be noted, however, that within
each management area selected salmon species are managed to
achieve and maintain populations at a level of maximum sustained
yie1d. Therefore, the distributjon, timing, and abundance
information needed to manage a given species may be wel l
documented in one area, but little data may be available for the
same spec'ies in another area.

B. Areas Used Seasonally and for Life Functions
To supplement the distribution jnformation presented'in text, a

series of 1:250,000-scale reference maps have been produced that
depict documented anadromous fish streams and anadromous fish
stream watersheds within the Southcentral Reg'ion.
The anadromous stream maps show the fol'lowing:o Species present and documented upstream m'igration pointso Unsurveyed areas where it is not known if anadromous fish are

found in the systemo Documented nonpresence of anadromous fish (e.9., in glacier
fields or in areas above barriers to migrat'ion, such as
waterfal 'l s or rapi ds )

The reference maps have been reduced and combined and are included
in the 1:1,000,000-scale index maps contained in the Southcentra'l
Region Map Atlas that accompanies this publication.
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c. Factors Affecting Distribution
1. Fresh water. Water quality, quantity, and the waterbody's

subaffieffect salmon as the adults migrate to spawning
areas, as spawning occurs, as the eggs incubate, as the fry
emerge from the gravel, as the iuveni'les rear, and as_the
smoll migrate to the sea. Maior components of water qua'lity
include temperature, FH, dissolved oxygen, turbidity' and
chemical compos'ition. Water quantity includes the factors of
veloc'ity and depth. Substrate is important in that it must
be compbsed of the proper size material to allow adult salmon
to construct redds. It must al so a'l I ow 'intragravel water
movement so that disso'lved oxygen may be transported to eggs
and alevin and, in turn, metabolic wastes may be removed.
( For more detaj I s of the factors that affect salmon
distribution in the freshwater environment, see the Life
History and Habitat Requirements narratives for each of the
salmon- species jn volume 1 of this publication.)

2. Salt water. Little is known of the factors that contribute
To Tefuon distribution in the marine environment. Water
temperature and the depth of the thermocl i ne, sa] i ni ty,
currents, and the availabil'ity or location of food organisms
probably al I contri bute to where salmon move whi I e i n
estuaries and the high seas. Species-specific information
concernjng these factors may be found in the Life History and
Habitat R-equirements narratives found jn volume 1 of this
publ i cati on.

Movements Between Areas
Very I i ttl e i nformati on has been documented that addresses
juvLnile salmon movements, and only general data of smolt
migration routes and patterns in marine waters apPear in the
liierature. These data are included in each species life h'istory
found in volume 1 of this publication.
Some information has been documented that indicates the routes and

timing of the adult salmon return to fresh water. Where

approprjate, these data are presented in the management area
nai^ratives (section II. , III., and IV. below). Addjtional
migration information is also included in each species I jfe
history found in volume 1 of this publication.
Popu'l ation Size Enumeration
Saimon abundance, or run-strength, is derived where possible by
combining catch numbers (conrnercial harvest) and escapement
figures - (number of fish entering fresh water). E-scapement

esfimates are derived using one or a combjnation of several
measurement techniques. Aerial and ground survey counts, weir
counts, and hydroacoustic (sonar) equipment counts are among the
methods used to enumerate escapement.
The resultant population estimates, however, should be treated as
an approximation or estjmate of run-size because many_ f_actors_can
inflirbnce the harvesting and escapement enumeration of fish. Such
factors as weather, current, and type or size of gear can affect

D.

E.
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the catch. Turbidity and/or glacial si1t, weather' 'l'ight

conditions, stream flow, and experience of the persons counting
the fish can affect ground and weir counts as well as aerial
surveys.
Salmon abundance estimates for an individual stream system are
derived, where possible, by combining catch numbers (commercial,
subsistence, and/or personal use harvests) and escapement numbers.
In some cases, run-strength calculations for an individual stream
system are di ff icul t to achieve because the fj sheries are
harvesting mixed stocks of fish. It is therefore difficult to
define what proportion of the catch should be allotted to which
stream system unless stock identification techniques are
implemented in the fishery (e.g., tagging, scale pattern analysis
for stock separation). Therefore, most of the abundance
informat'ion presented in this narrative is estimated escapement
numbers of fish that have passed through the commercial fishery
and have been enumerated in freshwater systems.
In the narratives and tables that follow, care has been taken to
document I ocati ons , i f known , and methods used to gather
escapement data, so that the approx'imate level of detail may be
deduced (e.g., aerial surveys are generally less prec'ise than weir
counts). The data are taken in'large part from the annual finfish
reports prepared by ADF&G area commercjal fishery biologists, who
stress that in most cases run-strength assessments are estimates
that should not be treated as absolute figures.

II. UPPER COOK INLET (UCI) MANAGEMENT AREA

The UCI Management Area consists of that portion of Cook Inlet north of
the latitude of Anchor Point and is d'ivided into two salmon fishing
districts, Central and Northern. A map of these areas may be found in
the salmon commerc'ial harvest narrative found in the Human Use portion
of this volume. The districts are divided into six and two
subdistricts, respectively (ADF&G 1984a).
A. Di stri buti on

l,lithin UCI waters are found the five species of Pacific salmon
native to North America. Run-timing and migrat'ion routes overlap
to such a degree that the commercial fishery is largely
mixed-stock and- mixed-species in nature (Ruesch 1984a). Adult
salmon are found in UCI marine and estuarine waters from early May

to early November and in fresh waters from mid May to early
February. Listed below in tables 1 and 2 is general run-timing
information for the d'ifferent salmon spec'ies in the Central and
Northern districts, respectively (variations from these times
occur in some systems). Figure 1 provides river-specific run-
timing information for the Susitna, Kenai, Kasilof, and Crescent
rivers, which are the major sa'lmon-producing systems of UCI.

B. Abundance
In terms of the average number of fish harvested by the commercial
fishery during a 29-year period (tgS+ to 1982), sockeye salmon are
the most abundant salmon species found within UCI. Pink salmon
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Table 1. General Salrnon Run-Timing Information, Central District of UCI Area

Speci es

Nearshore Marine &

Estuarine Areaa

Adul ts Enter'
Fresh llater Adult Spawningb

Juveni I e

Out-mi grati onD

Chi nook

Sockeye

Coho

Pi nk

Chum

Early May-late Aug.

Early tlay-1ate Aug.

Early July-mid Nov.

Mid July-late Aug.

Late June-mid Sept.

Mid May-early Sept.

Mid May-mid Aug.

Late Jul y-earl y ll,ov.

Mid July-mid Sept.a

Mid July-mid Sept.

Late July-early Sept.

Mid July-early Nov.

Early Sept.-late Mar.

Early Auglate Sept.

Mid Aug.-mid Nov.

Out by mid July

Out by early July

Out be mid July

Out by mid April

No data

Source: a Ruesch 1984; b ADF&C 1977, unless otherwise notedi Logan 1985.

Note: Ear'ly = 1st to lQth of month, mid = 1lth to 2oth of month, late = 21st to 30th/31st of month.

Tab'le 2. General Salmon Run-Timing Information, Northern District of UCI Area

Spec i es

Nearshore Marine &

Estuari ne Areaa

Adults EnterO
Fresh $later Adult Spawningb

Juveni I e

Out-mi grati ono

Chi nook

Sockeye

Coho

Pi nk

Chum

Early May-early July

Late June-mid Aug.

Early July-early Nov.

Mid July-mid Aug.

Early July-late Aug.

Mid May-mid July

Early Julya-mid Aug.

Early July-early Nov.

Late June-mid Aug.

Early July-early Sept.

Late June-mid Aug.

Early Aug.-mid Nov.

Early Aug.-early Feb.

Early July-ear1y Sept.

Early Aug.-ear1y Oct.

Mid April-mid July

Mid April-early Aug.

Mid April-mid July

Mid April-early June

Mid April-early July

Source: a Ruesch 1984; b ADF&G 1977, unless otherwise noted.

Note: Early = 1st to 10th of month, mid = l1th to 20th of month, late = 21st to 30th/31st of month.
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Figure l. Salmon run-t'iming for major river systems of the Upper Cook Inlet
Management Area (Ruesch 1948a).
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are the second most abundant species, al though thei r numbers
f'luctuate greatly on a two-year cyc1e. Even-year catches far
outnumber odd-year catches by an average of about 1.5 million
fish. Chum salmon are the third most abundant species, followed
by coho sa]mon and chjnook salmon, respectively (Ruesch 1984a).
The mainstems of the four maior river systems (Kenai, Crescent,
Kasilof, and Susitna) in UCI are glacially turbid, preventing
visual monitoring of escapement. Consequently, hydroacoustic
techniques are empl oyed to enumerate salmon movi ng to thei r
spawning areas. Side scan sonar equipment is used to monitor
escapement in the Kenai, Crescent, Kasilof, and Susitna rivers by
the ADF&G, Division of Cormercia'l Fisheries. Several other
sa'lmon-producjng systems are also monitored for salmon escapement.
Escapement is einumerated by weirs'in Fish Creek (Big Lake area)
and Cottonwood Creek (Wasilla area) by the ADF&G, D'ivision of
Fisheries Rehabilitation and Enhancement and Development (FRED).
Packers Lake (Kalgin Island) and Wolverine Creek (Big River
system) have been monitored by weirs operated by the Cook. Inlet
Aquaculture Association (CIAA) (ADF&G 1982a, Ruesch 1984a). In
addition, the ADF&G, Division of Sport Fish, conducts ground and
aerial SurVeyS to determine chinook and coho salmon escapements in
many of the clearwater stream systems and clearwater tributaries
of glacially turbid larger river systems,. and operates a weir at
the Russian River (Cooper Landing area) to enumerate sockeye
salmon.
Because the UCI fishery harvests mixed stocks of salmon and
because it is extreme'ly diffjcult to precisely apportion the catch
to jts stream of origin, the abundance figures presented below
reflect excapement estimates on1y. At this time, it is not
possible to combine catch and escapement numbers to produce total
iystem-specjfic or even district-specific run estimates. Total
run estimates for the entire UCI for sockeye salmon, however, have
been made, although the estimates may be low because many systems
are not monitored at this time to enumerate escapement. To date,
only the 1981 estimate of 2.6 nillion sockeye is avajlable (Rowe1'l

& Middleton 1985). Sections 1. through 5. below are organized
according to the abundance of each species, with the most
numerous, sockeye salmon, presented first.
1. Sockeye sqlmq4. In summarizing anadromous fish waters of the

87 rivers, streams,
sockeye salmon have
more exist but have

UFTheTDFeC (1982a) compiled a list of
creeks, and sloughs and 25 lakes in which
been observed. It is suspected that many
yet to be documented.
Maior known sockeye salmon-producing systems in the Central
District of UCI jnclude the Kenai, Kasi'lof, Crescent, and Big
rivers and Packers Cr eek (Kalgin Island). Within the
Northern District of UCI the Susitna, Chakachatna, McArthur
and Be'luga river drainages as well as Fish Creek (Big Lake
outlet stream), Cottonwood Creek (Wasilla area) and Nancy
Lake are major sockeye salmon producers (Rowell & Middleton
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1985). 0ther systems, particularly those on the west side of
Cook Inlet, ffidy have s'ignificant returns, but this has yet to
be confirmed. Assessment of Salmon production in these
streams and lakes has been difficult because of the glacia'l
nature of most Systems and the remoteness of the area
(ibjd.).
ine Kenai River supports the'largest spawning population of
sockeye salmon in ucl (taute 3). Both early and late runs of
sockeye salmon return to the system, and a number of lakes
and tributaries in the drainage serve as nursery areas. The

early run returns to upper Russ'ian Lake and its tributaries.
The 

-estimated 
escapement for this run has ranged from 14'700

fish in Lg76 to 56,080 fish in 1982 (Logan' pers. comm.).
Late-run fish spawn throughout the system with Carter-Moose
Creek, Ptarmigan Creek, Tern (Uua) Lake, Quartz Creek' Hidden
Lake, and the Russian River being lhe major producing
tributaries (Rowell and Mjddleton 1985). Since 1968, the
estimated escapement for this run has ranged from 53'000 fish
in 1969 to 708,000 fish'in 1977 (King and Tarbox 1983). T!.
portion of the late run spawning i1 the Russian River is
bstimated to have ranged from 2I,4I0'in L977 to 92'660 in
1984 ( Logan, pers . comm. ) .
Based'on-escapement estimates, the Susitna River has been the
second largest sockeye salmon-producing system in UCI during
six of the e.ight yeais between 197_5 and 1982. Areas of -h'igh
spawner densiiy within the drainage include the Ta'lachuljtna
River, the West Fork of the Yentna River, and Hewitt-W'iskey
and Chulitna lakes. Escapement estimates have ranged from
94,400 fish in 1978 to 340,232 fjsh in 1981 (taUte 3)
(Middleton and Rowell 1984).
ine Kasilof River drainage contains Tustamena Lake, the
'largest I ake on the Kena'i Peni nsul a. Maior sockeye salmon-
producing tributaries surveyed each yea-r to determine spawner
bistribulion within the system inc]ude Nikolai, Clear,
Crystal, Glacier Flat, Seepage, Moose, and Bear creeks.
Esiimated escapements from side scan Sonar counts for the
system have ranged from a Iow of 40.,000 fis.h in 1973 to a

high of 256,625 iisrr in 1981 (taute g) (ibid.).
Esiapement data for the Crescent Rjver are available gnly
sincb L979. Escapement estimates since then have ranged from
41,000 fish in 19b1 to 90,863 fish in 1980 (table 3).
The Big Lake watershed drains into the Kn'ik Arm of Cook Inlet
via Fish Creek. Unl i ke other UCI systems ' comparative
escapement data has been recorded since 1936. Between 1936

and.1960, returns to Fish Creek ranged from 15'630 fish in
1957 to a record escapement of 306,980 fish in 1940. Between
1960 and L982, escapement ranged f rom an al'l time 'low of
2,705 fish in 1973 to 119,020 fish in 1963. In 1982,28,164
sockeye salmon passed the weir on Fish Creek (Rowell and
Middleton 1985).
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2.

Limj ted escapement data exj st on several other sockeye
salmon-producing systems in UCI. Nancy Lake in the Little
Susitna River i st-em and Cottonwood Creek near the town of
Wasilla both diain into the Kn'ik Arm of Cook Inlet and

support sockeye salmon popu'lations. _ Escapement estimates
maitb from weii counts at Nancy Lake from L978 through 1981

enumerated a maximum of 5,683 fish (taUte 3). Cottonwood
Creek runS have been greater, and escapement estimateS
reached 25,180 fish in 

- 1981 (taUte 3). Packers Creek'
located on Kalgin Is'land, also supports a small sockeye
salmon return. Escapement estimates have been monitored
periodica'l1y by a wejr currently operated by !h.. -CIl+.
buring 7982-, neirly 16,000 fjsh entered the system (taU]e 3).
As m6ntioned earl ier, salmon production assessments for
Systems on the west side of Cook Inlet are djffjcult because
o? the glac'ia1 nature of the waters and the remoteness of the
area. Frequently, the best assessment has been made by ob-
taining inciex counts in clearwater tributaries. The Beluga'
Chakacfatna, and Big rivers all support sockeye salmon runs.
Escapement estimates obtained at the CIAA operated weir on

|ll|olvbrine Creek in the Big River system reached 32'980 fish
in I}SZ (taUte 3). Combined escapement counts in L982 for
the Chakachatna and McArthur rivers exceeded 78'500 fish.
Aerial surveys of Coal Creek, a clearwater tributary_ in the
Be'l uga Ri vei drai nage, estimated L2,240 sockeye salm-on i n

lg82 and serves as an indjcator of what may be a much larger
population (taule g) (ibid.).
pihf salmon. In summarizing anadromous fish waters of the
ETfieTDFae ( 1982a ) f ists 73 r'ivers , streams , creeks , and

s'loughs and four lakes in whjch p'ink salmon have been

obseived. It is suspected that many more exist but have yet
to be documented.
Escapement estimates of pink salmon in UCI are very limited
at ifris time. The Susitna River system in the Northern
District of UCI and the Kenai River system in the Central
District support most of the pink salmon returning to -UCI.
0ther systemi in which they are found include the Kasilof and
Crescent systems in the Central District and the Chuitna'
Chakachatna, and McArthur rivers in the Northern District.
The Sus'itna River is believed to be the largest producer of
pink salmon in UCI, and returns have shown even-year run'strength (Rowell and Middleton 1985). Side scan sonar data
availible since 1977 (talte +) indicate that both even and
odd-year escapements have been decreasing. The sonar
estimates are only an index of run strength because a'large
number of pi nk salmon spawn bel ow the sonar counters -

Even-year edcapement estimates have ranged from about 2.5
milli-on fish in 1978 to about 930,000 in 1982. 0dd-year
escapement estimates have ranged from almost 1.5 million fish
in 1977 to slightly over 113,000 tish jn 1981 (ibid.).
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Table 4. Escapement Estimates of Pink Sa1mon in Numbers of Fish for UCI

River Systems, 1976-83

Northern District Central District

Chakachatna/
Susitna Chuitna McArthur Fitz

Year Ri ver* Ri ver* Rivers* Creek*

L976 933,000**

rg77 1,490,0004

2,470,000b

r24,670b

1978

L979

1980 2,047,4?3b

1981 113,349b

rgg2 g26,BO7c 2o,41oe 28,0409 200g

1gg3 1o1,3ood 7,150f

Sources: * King and Tarbox 1983 and 1984, unless otherwise noted.

--- means no data were available.

a Fish whee'l mark-recapture estimate.

b Sidescan sonar estimates.

c Total of Yentna Station (Sus'itna Hydroelectric Project) and Susitna
Station east bank sonar estimates.

d Total of Yentna Station (Susitna Hydroelectric Project) sonar estimate
and Sunshine Station (Susitna Hydroelectric Proiect) mark-recapture
estimate.

e Tower count.

f Aeria'l count.

g Stream count.
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3.

P'ink salmon escapement is currently not monjtored on the
Kenai River becau'se most spawning occurs in the lower river
below the ADF&G side scan sonar sites. The 91acial1y clouded
water of the river also prevents enumeration by aerial survey
(ibid.). The presence of a large number of pink salmon
carcasses along the river indjcates that a good escapement
level occurred in 1982 ('ibjd.).
Escapement estimates of pink salmon in other UCI systems are
scarce. Table 4 presents one year's data for Fitz Creek and

the Chakachatna-McArthur rivers and two years of data for the
Chitina River.
Chum salmon. In summarizing anadromous fish waters of the
FTfieTD'fag (tggZa) Iists 49 rivers, streams, creeks'. and

sloughs and two lakes in which chum salmon have been

obseived. It is suspected that many more exist but have yet
to be documented.
The Susitna River system and the Chakachatna-McArthur system
in ucI and several drainages of the central Djstrict'
i ncl udi ng the ch'i ni tna Bay tributaries of Fi tz creek,
Clearwat6r Creek and the Chinitna River, support chum salmon
runs. The magnitude and biology of chum salmon returns to
systems other than the susitna River and chjnitna Bay are
unknown (Rowell and Middleton 1985).
The Susitna River has produced most of the chum salmon that
return to the UCI. Since 1977, side scan sonar counts have
been used to estimate the escapement. The counts, however,
have been only an index of the total escapement because of
the offshore distribution of chum salmon in the river reach
where the sonar substrate i s i nstal I ed. Estimated
escapements have fluctuated from a low of 7,.939 fjsh in 1980
to a'high of 458,272 fish in 1982 (tanle S) (ibid.).
Chinitni Bay tributary streams in which escapements have been

moni tored i ncl ude Fitz and cl earwater creeks , and the
Chinitna River. Spawning chum salmon have also been seen in
the Chinjtna Bay diainages of West Glacier and Mjdd1e Glacier
creeks. Escapement inlormation in Chinitna Bay ha_s been

restricted to counts from aerial Surveys flown several t'imes
during each commercial fishing season. Clearwater Creek
suppoits the largest spawn'ing population of chum salmon in
thb'Chinitna Bay lrea. 

.Aerial 
survey counts have ranged from

a low of 1,350 fish in 1979 to a hjgh of between 11,000 and

14,000 fish in lgBZ (taUte 5). Limited escapement estimates
foi Fitz Creek and the Chin'itna River are included in table
5, as are two years' data for the Chakachatna-McArthur rivers
system.

4. Cilno salmon. In summarizing anadromous fish waters of UCI'
Th'eTF&-f(tggZa) lists 64 rivers, streams, creeks, and

sloughs and 14 lakes in which coho salmon have been observed.
It is suspected that many more exist but have yet to be

documented.
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Table 5. Escapement Estimates of Chum Salmon in Numbers of Fish for UCI

River Systems, 1974-83

Northern District Central District

Year
Sus i tna

Ri ver*

Cha kacha tna/
McArthur

Ri ver*
Fi tz
Creek*

Cl earwater
Creek*

Chi ni tna
Ri ver*

r974

1975

L976

I977

1978

t979

1980

1981

1982

1983

; ,;-,,

11e

104,5434

148,400b

49,076b

7 ,939b

46,461b

458,272c

276,800c

g00**f

700**f

1,000**f

500**f

L,275d

g50e

1 ,800**f

4,400**f

12 ,566**f

12,700**f

6,500**f

1 ,350**f

5 ,000**f

6,150**f

11,000-14,000d

10,900e

f
100**'

tF

2,200**'
A

1 ,500"

350e

Sources: * King and Tarbox 1983 and 1984, unless otherwise noted.

** ADF&G 1982a

--- means no data were available.

a Fish wheel mark-recapture estimate.

b Side scan sonar estimate.

c Total of Yentna Station (Susitna Hydroelectric Pro.ject) sonar estimate
and Sunshjne Station (Susitna Hydroe'lectric Proiect) mark-recapture
estimate.

d Stream count.

e Aerial count.

f Peak count.
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t^lith but few exceptions, l ittle information is available
regardjng the abundance of coho salmon in UCI because their
run t'iming is so late that most enumeration projects have

been terminated for the Season by the time the coho salmon
begin to appear. Maior coho salmon-producing systems haye
been the Susitna and L'ittle susitna rivers system jn the
Northern District and the Kena'i River in the Central
District. Although the magnitude of the run is relatively
unknown, coho salmon are also found jn drainages entering the
west side of the Central Djstrjct (e.g., Fitz, Clearwater,
Po11y, Harriet, and Cannery creeks, the Crescent R'iver, and

Little Jack Slouqh), the east side of the Central Distrjct on

the lower Kenai 
-Peninsula (e.g., the Kasilof and Ninilchik

rivers and Stariski and Deep creeks), and other Northern
Di strict systems such as the Chakachatna-McArthur rivers
system, Fish Creek (Big Lake outlet), Cottonwood Creek
(ilasilia area), and the C[uitna River (King and Tarbox 1984).
Past escapement estimates of coho salmon in the Susitna River
have been accomplished by using both side scan sonar and
mark-recapture population estimation methods. Deriving
accurate escapement numbers by us'i ng side scan sonar'
however, has been difficult because of the offshore migration
characteristics of the species. Counts, therefore, are an
jnd.ication of run size and are not absolute. Since 1,977,
escapement estimates have ranged fron 24,100 fish in 1983 to
100,800 fjsh in 1978 (taUte 6). Sport harvest data for.maior
Susitna Rjver coho salmon-producing tributaries (e.9.,
Alexander Creek and the Deshka River) indicate increased
abundance of coho salmon in the Susitna drainage in recent
years (Rowell and Middleton 1985).
bther systems in the Northern District that have_ produced
significant numbers of coho salmon include the Little Susitna
River, Big Lake and its outlet stream, Fish Creek' and
Cottonwood Creek (near Wasilla). The Little Susitna River
escapement estimates derived from foot surveys of selected
'index areas range from 6,156 fjsh in 1978 to 6'800 fish in
1982 (taUte 6). Coho salmon have been enumerated as they
pass through a wejr on Fish Creek enroute to Big Lake.
Escapements to th'is system have fluctuated a great deal since
1973., ranging from 710 fish in 1973 to a record high of 8'832
fish in tgg0-(taUte 6). The Cottonwood Creek coho salmon run
was in a depressed state during the early 1970's. Weir
counts for coho salmon returns to the system are available
only for 1981 and 1982, when 2,436 and 2,044 fish were
enumerated, respectively (tabte 7).
hlithin the Central District of the UCI, the Kenai River
supports two coho salmon runs, the early run and the late
run. Mainstem Kenai River escapement estimates are not
available; therefore, abundance and in-season management of
the sport fishery is mon'itored by harvest rates. The harvest
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Table 6. Escapement Estimates of Coho Salmon in Numbers of Fish for UCI Management Area

River Systemsr 1973-83

Northern District Central District

Year
Susi tnE

Ri ver
Creek

Lake )

Li ttl e

Susitna Fi sh

River (Nancy

Russi an

Ri ver
( Kena i
R. D[$it-
age )

Quartz
Creek

(Kenai R.*
Drai nage)

1973
1974
1 975

1975
1977

1 978

1979
1980

1 981

1982
1983

:::

49,694:
1 OO,8O0;

36,965;
42,gg5h
33,468-
79,824-
24,1 OO-

21 0e

1 ,1 54e

1,601-
765- -
g30e r r

3r121e
2 1511-
8 r832e
2 1444.
5,200-*
2,382-

2.522-
1 ,662'

',i:"*
.l:t*

6,750;***
6,800;*
2,266-

2ool
1 ,508h
4r000h
1 r791h
1,884h
1,570h
2,400h
3 ,1 89h

4r679h

"'nl'r"n.

Sources: * King and Tarbox 1983, 1984.
* Bentz 1982r unless otherwise noted.

*.H Bentz 1983, unless otherwise noted.
*rr** Ne'l son 1983r unless otherwise noted.

--- means no data were available.

a Fish wheel mark-recapture estimate.

b Side scan sonar estimate.

c Total of Yentna Station (ADF&C Susitna Hydroelectric Project) sonar estimate and

Sunshine Station (ADF&C Susitna Hydroelectric Project) mark-recapture estimate.

d Escapement estimate based on foot surveys of six index areas within the Little Susitna
Ri ver.

l{eir counts.

l{eir not operated long enough to enumerate entire coho salmon escaPement.

Early run only.

h lfeir and counting tower enumeration.
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Table 7. Coho Salmon Escapement 0bservations in Numbers of Fish for Selected Streams of UCI

Northern District Central Di strict

Stream Name 1 981 1982 1 983 Stream Name 1982 1 983

Chakachatna-
McArthur Rivers

Chuitna River
Cottonwood Creek

(Cottonwood-

l{asilla Iakes)

7 3284
r ,oasu 1 1600-l rooog

2,044c

Cannery Creek
(Dri ft River

tri butary )

Cl earwater
Creek

Crooked Creek
(Kasilof

Ri ver
tri butary )

Drift River
Fitz Creek
Harriet Creek
Little Jack

Sl ough

Packers Lake
(Kalgin
Island)

Po1 ly Creek

b
1,000-1,500

2,436c

252-

2ood

t::'

h
339

1 r141h
822-

575d

5r5ooetf

;;;,

Source: King and Tarbox 1983, 1984.

--- means no data were available.

a Stream count.

b A combination of foot and aerial surveys were conducted on these streams on the following
dates in 1982: Fitz Cr.r 25 August; Clearwater Cr.r 24 August; Chinitna R.r 9 August.

c A combination of weir counts and downstream foot surveys used to enumerate fish.

d Aerial counts by ADIF&G, Division of Commercial Fisheries.

e Aerial counts by Cook Inlet Aquaculture Association.

f Includes Blue (Elling) Lake.

g Aerial counts by Environment Research and Technology, Inc.

h Welr count.
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5.

rates, however, can be affected by several factors, including
weather and water conditions' gear type, fishing technique'
and the number of anglers participating in the fishery. For
these reasons, they are only a gross indicator of the
abundance of fish (Logan, pers. conm.). During the period
L976 through 1983, sport harvest rates for the early coho
salmon run averaged 0.131 fish per hour and for the late run
0.154 fish per hour. The ear'ly run sport harvest rate has
ranged from a low of 0.067 fish per hour in 1978 to a high of
0.203 fish per hour in 1980. The late-run sport harvest rate
has ranged from 0.095 fish per hour in L977 to 0.255 fish P9!
hour in- 1980. The sport catch rates during 1984 were 0.134
fish per hour and 0.154 fish per hour for the early and late
runs, respectively (table 8).
tr|ithin the Kenai River drainage, two tributaries, the Russian
River and Quartz Creek, have been monitored, and coho sa'lmon
escapement data are available. Since 1973, Russian River
coho salmon escapement estimates have ranged from 200 fish in
1973 to 4,679 fish in 1981 (taUte 6). Quartz Creek
escapement estimates are available for 1982 and 1983, when

2,522 and 1,662 coho salmon were enumerated, respectively
(taUte 6). 0ther UCI systems known to have coho salmon but
for which on'ly sporadic escapement information is available
are included in table 7.
Chinook salmon. Chinook salmon are the least abundant of the
ffie- safmon species found in UCI and are the first to return
each season. In summarizing anadromous fish waters of UCI,
the ADF&G (1982a) lists 40 rivers, streams, creeks, and
s'loughs and seven lakes in which chinook salmon have been
observed. It is suspected that many more exist but have yet
to be documented.
Maior produc'ing drainages for chinook salmon in UCI are the
Suiitni River -in the -Northern District and the Kenai and
Kasilof rivers in the Central District. Smal'ler systems in
both the Northern and Central districts also support chinook
salmon populatjons (tables 9 and 10). Escapement estimates
have been obtained from aerial, boat, and foot surveys of the
clearwater portions or tributaries of these systems (Rowell
and Middleton 1985).
The Susitna River chinook salmon run is the largest in UCI.
The migrat'ion of chjnook salmon bound for the Susitna River
is believed to occur a'long the west s'ide of Cook Inlet, which
segregates these fish from early run Kenai and Kasilof river
chinook salmon and early run Russian River sockeye salmon
(ibid.). Since the 1950's, extensive closures of the sport'
subsistence, and commercial fisheries were necessary to
enhance the depressed condition of the Susitna River chinook
salmon run. The effect of the conservation measures became
apparent in 1976 when survey counts increased five-fold from
the year before and have since remained at least at that
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Table 9. Chinook Salmon Escapement Estimates for Selected Northern District Drainages of the
UCI Management Area'* 1976-83

Drai nage/Tri butary 1g76a 1gz7a 19784 1'979 1 980 1981 1982 1 983

Matanuska River
drai nage

Moose Creek

Susitna River drainage
Alexander Creek
Cache Creek
Chul itna River

(East Fork)
Chulitna River

(Middle Fork)
Chulitna River

(below forks)
Chunilna (Clear)

Creek
Deception Creek
Deshka River

(Kroto Creek)
Goose Creek
Indian River
Kashwitna River

(North Fork)
Lake Creek

(Yentna River
tri butary)

Little Wi l low
Creek

l,lontana Creek
Peters/Ma rt i n

Creeks
Portage Creek
Prairie Creek
Red Creek

116

5,4'12
61

112

1 ,870

124

,:??,

21 ,693
160
537

203

3r735

833
1 ,445

2,280
702

6,51 3

(Skwentna River
tributary)

Sheep Creek 455
Tal achul i tna Ri ver 1 r31 9
Wi l'l ow Creek 1 

'660
Beluga River drainage

Bi shop Creek '|'2
Coal Creek 17
Dri I 1 Creek
0l son Creek 247
Pretty Creek
Scarp Creek

Chakachatna River
drai nage
Straight Creek 59

Chuitna River 1 1984
Theodore River 1 tO32
Lewis River 380
Nikolai Creek 11

Shi p Creek:t*:t't 806

153 237 253

91246 5r854 61215
100

168 59

11782 900

229 62

769 997 864
495 239

391642 24,369 27,385
1 33 283
393 114 386

236 362 457

7 ,391

598
1 ,443

4 1102
374

5r790

81931 4r196

436 327
881 1,094

'l ,335140 190
5r1 54

1,511 385
630 't ,209 778

1 ,856 'l ,375 1 ,6481,065 1,166 848

407 452

2,546 31755
497

119

644 3,845

100 213

982 938
229 121

16,000 19,237
140 477

1 1050 1 1193

156 297

31577 7 1075

316 1 ,042887 1 1641

2,272
1r111 3r140
31844 3r200

527 975
3,101 10,014

592 777

387 7*F*
250
697s 1,000***
188 30s*

6,*r*
184:ts*

383
3,438 41043
'l ,368 1 ,51 9606 521**

s20
665*

239

:::
'l ,229

:::

30

':ll' il:
::: :::

::: ;;;

262
422

557

459
814

6s9

749
1,013
2rO25

991

174
223

116

::- :::

126
1 ,362

535
560::: -'-2

24 108
1,981 1 1130 1,246
2,263 547 512

454 561 546
143

1,011 867 124

Source: * Hep'ler and Bentz 1984, unless otherwise noted.
* King and Tarbox 1983.

*** King and Tarbox 1984.
*# McBride and l{ilcock 1983.

--- means no data were available.

a No sport fishery.
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Table 10. Chinook Salmon Escapenent
Drainages of the UCI Management Area,

Estimates by River System for Selected Central District
1973-82

System
*

1973
***

1974 1975 1976
****

1977 1978 1979 1980 1981 1982

Russian River
(tributary of-
Kenai River)" 347

Crooked Creek
(tributary of
Kasilof River;a'D

Anchor Riverc 1,550
c

Deep Creek- 
^ 

220

Ninilchik River- 640

280 343

1 1000 1 1290
740 6't 0

s10 830

1,778* 31194

31080 41170
1,680 990

1 ,1 80 1 ,400

4r832** 3r599fcr.

21410 21000

1,010 1,750
990 1,390

250 121 1,228

2r355:* 21980 5r585

**
675 1,140 1,490
475 920 21670
715 830 1,430

418182134183

Source: * McBride and Wilcock 1983, unless otherwise noted.
* Rowell and Middleton 1985, unless otherwise noted.

Hammarstrom and Larson 1982.

--- means no data were available.

Wei r counts.

lncludes stream counts below weir,

Estimates are observed survey counts from combinations of ground and aerial surveys.

a

b

level. It is believed that the stocks have rebuilt to the
level existing at the height of the commercial fisheries,
when 50,000 to 60,000 chinook salmon were harvested (ibid.).
From the Division of Sport Fisheries surveys of east side and
west side streams between 1973 and 1983, the observed
escapement counts of chinook salmon in these northern Cook
In'let systems have ranged from 9,209 fish in 1975 to 84,173
fish in 7977 (Hep'ler and Bentz 1984). From the escapement
counts, population estimates for northern UCI were prepared,
which have ranged from 11,500 chinook salmon in 1975 to
118,600 chinook salmon in 1977 (ibid. ). In 1983, the
escapement count and estimated population of chinook salmon
in the northern UCI were 67,723 and 91,800 fish, respective'ly
(ibid.). The vast majority of these fish were found in the
Susitna River drainage (taUte 9).
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c.

The Kenai River produces the second largest run of chjnook
salmon to the UCl. As with sockeye and coho Salmon runs in
this river system, the chinook salmon run is composed of two
segments, early and late. Abundance estimates, however'.are
nol available for the entire Kenai River, and very limited
information is available for escapement enumeratjon of its
tributaries. Since !973, 1rreir counts and ground surveys of
chinook salmon for Russian River, a tributary to the Kenai
River, have fluctuated between LzI tish in 1981 to 1,228 fish
in 1983 (taUte 10). During 1981, the USFWS estimated from
research conducted on the Ki1ley River, another Kenai River
tributary, that the early run escapement to that system was

8,000 fish. It is felt that the Killey River is the maior
producer of ear'ly run chinook salmon, and its contribution to
ttre run cou'ld ipproach 60% of the total ( Hammarstrom and

Larson 1982).
Because majnstem escapement estimates are not available, the
Kenaj River chinook salmon sport fishery is managed by catch
per hour data and comparison with past harvest levels.
Fluctuations in harvest and effort, however' are frequent'ly a

function of water conditions than of abundance of fish
(Logan, pers. cornn.). During the period I974 through 1984

the-catch per hour for the early run has ranged_from a low of
0.011 in 1975 to a hjgh of 0.037 in 1983. The late-run catch
per hour has ranged from a low of 0.018 in 1980 to a high of
0.044 in 1975 (taUte 11).
The Kasilof River of the Central District supports both w'ild
and hatchery stocks of chi nook salmon. Data regarding
Kasilof River populations other than the stocks of Crooked
Creek, a tributary to the Kasilof River' are nonexistent.
Although Crooked Creek is reported to hqve once supported
large natural chinook salmon runs, I ittle historical
inf6rmation is available. In L974, an ADF&G research and

enhancement project directed at chinook salmon was initiated
on Crooked Creek. Brood stocks for the hatchery were from
the local wild population. Beginning in I974' escapements to
Crooked Creek have been monitored by weir counts and stream
counts below the weir. Since that tjme, escapements to the
stream have increased from 280 fish'in 1974 to almost 5'600
fish jn 1982 (taUte 10). The contribution of hatchery
returns to the total escapement has increased steadily to 74%

in 1982 ( ibid. ). 0ther Central District chinook
salmon-producing systems for which estimated- escapement
information is lvailable are the Anchor and Ninilchik rivers
and Deep Creek. Escapement figures for these systems are
detailed in table 10.

Habitat Enhancement
See sections V.A. and V.B. of this narrative.
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III. LOWER COOK INLET (LCI) MANAGEMENT AREA

The LCI Management Area is comprised of all waters west of the
longitude of Cape Fairfield, north of the latitude of Cape.Dou91as,_and
soulh of the latitude of Anchor Point. The area is divided into five
salmon fishing districts. They are the Southern, Kamishak Bay, Barren
Island, 0uter, and Eastern districts. The districts are divided into
six, seven, zero, seven, and two subdistricts, respective'ly. The Port
Dick subdistrict of the 0uter District is further subdivided into two
sections (ADF&G 1984a). A map of the districts may be found in the
salmon commercial harvest narrative found in the human use portion of
this volume. The subdistricts and sections accommodate the geography
of LCI, which consists of numerous small bays,. and are designed_to
facilitate management of discrete salmon stocks (Middleton 1981, ADF&G

1983a ) .
A. Di stribution

A'lthough all fjve species of Pacific salmon that are native to
Nbrth -America may be found in fishing districts simultaneously,
each species has a normal period of abundance (ADF&G 1977). Adult
salmon'are found in LCI marine waters from late April to late
September and in fresh waters from late May to la_te November.

tilted below in tab'les 12 through 15 is genera'l run-timing
j nformation for the d'ifferent sa'lmon species 'in four of the
conmercial fishing districts (variations from these times may

occur in some systems). The Barren Is'land District support_s .no
spawning popu'laiions of salmon and has therefore been excluded
from the following discussions.

B. Abundance
In terms of the averaqe number of f ish harvested commercia'l'ly
during a thjrty year p6riod (1954 to 1984), pink salmon are the
most abundant salmon species found in LCI and account for 79.35%
of the harvest. Chum salmon are the second most abundant species
at 13.3I% of the harvest and are followed in order by sockeye
salmon at 6.52%, coho sa'lmon at 0.78%, and chinook salmon at 0.04%
(ADF&G 1984c). The number of salmon produced by LCI streams and

lakes, as indicated by escapement estimates, reflects the same

ranking of species. Annual escapements since 1980 for salmon-
producing syitems i n the Southern , Kami shak Puy, Quter, and
Eastern aisiricts have averaged 472,700 pink salmon and 148,100
chum sa'lmon (tables 16 and 17). Sockeye salmon escapements since
Ig82 have averaged 103,300 fish (taUte 18). Compared to pink'
chum, and sockeye salmon, relatively low numbers of coho salmon
are produced in-LCI waters, and extremely low numbers of chinook
salmon spawn in the area.
Sections' 1. through 5. below are organized according to_ the
abundance of each species, with the most numerous, pink sa]mon,
presented first.
i. Pink salmon. There are 26 major pink salmon systems in LCI

Iffile 16]_ (ADF&G i.982c). 0f these, about 18 are consist-
ent'ly surveyed to obtain seasonal escapement estimates. Some

systbms have not been as consistently surveyed from year to

?n
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year or for as long as others' especial'ly streams in the
kamishak District where weather is a maior deterrent to
regular aerial surveys (Middleton 1981).
|lJi[hin LCI, pink sa'lmon-producing systems are susceptible to
environmenta'i conditions that cause unpredictable production.
Many of the streams, particularly in the 0-uter.District' are
subject to severe f'looding or low water freezing conditions
(ibid.). Dewatering of streams during summer_ months has also
been observed. In 

-t982, no visible water flow was observed
i n Jakal of creek of the southern Di stri ct duri ng 'l ate Ju]y
and early August (ADF&G 1983a). Also during 1982, the outlet
stream from-De'light Lake in the 0uter District dried _up(ibid.). 0bserved levels of escapement to the Kamishak Bay

District match or exceed those in either the 0uter or
Southern di stri cts; however, total run s ize i s probab'ly
considerably smaller because a good portion of the Kamishak
Bay District runs are not harvested and enter the rivers as

esLapement (Middleton 1981). Further, spawning .streams in
the 

' 
Kamishak Bay Distrjct have historical 1y had severe

fl uctuations i n thei r returns and survi va'l rates (ADF&G

1982c). It is believed that environmental conditions that
prevail in this area are much more influential on salmon
producti on than i n the more moderate and mar j ne 'inf 'luenced

areas of the Kenai Peninsula (Middleton 1981, ADF&G 1982c).
The Southern District has six systems that are surveyed
regul ar'ly, and escapement observati ons have been qu'ite
coisisteirt since the late 1950's (ibid.). Four of these,
Humpy Creek, Seldovia Creek, Port Graham River, and Tutka
Laqobn, are the key produci ng systems for the di strict
(tiute 16). It should be noted that the Tutka Qq.y +Us_-lfe
iargely dire to hatchery returns that began in 1978 (1982b).
To - piovide for optimum spawner density- and maximum

productivity, escapement goals have been established for each
bt the major pink' salmon-producing systems. When combined
the pink salmon escapement goal for the systems in the
Southern Distrjct is 99,000 to 164'000 spawners per year
(ADF&G 1984c). The total estimated escapement to the maior
producing systems during the perjod 1980 thro_ugh 1.984-has
ranged fiom 122,900 in 1982 to 239,000 pjnk salmon in 1981.
During 1984 the escapement estimates for these systems
total ea ng,200 pink salmon (taUte 16).
The Outer District has seven major pink salmon spawning
systems (taUte 16), aftd escapements have been consistently
monitored since 1960 (Middleton 1981). The even-year pink
salmon return has been severely depressed as a result of both
the 1964 earthquake and the extremely cold environmental
conditions of the early 1970s (1982b). Rocky River and Port
Dick Creek have been the primary producers and Windy Left
Creek can at times be a significant producer (Middleton
1981). hlindy Right River, Is'land Creek, South Nuka Creek,
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Table 16. Escapement Estimates of Pink Salmon in Thousands of Fish by District and

Major Systems in the LCI Management Area, 1980-84

Di stri ctlSystem 1 980 1 981 1982 1 983 1 984

Southern District
Humpy Creek
Tutka Lagoon
Seldovia Creek
Port Graham River
China Poot Bay
Barabara Creek

District total

Outer District
Rocky River
l{indy Left River
t{indy Right River
Port Dick Creek
I sl and Creek
South Nuka Creek
Port Chatham Streams

District total

Kamishak Bay District
Big Kamishak River
Little Kamishak River
Amakdedori Creek
Bruin Bay River
Sunday Creek
Brownrs Peak Creek

District total

Eastern District
Bear Creek
Salmon Creek
Mayor Creek
Clear Creek
Thumb Cove
Humpy Cove r
Tonsina Creek-

District total

LCI total

64.4
17.3
65.s
40.2
12.3
5.8

205. 5

6.4
10.9
3.3

56.1
2.2

.3
7.7

86.9

2.0
.6

3.8
400.0

5.2
2.3

413.9

115.0
21.0
62.7
18.4
5.0

15.8
239.0

25.0
31 .3
4.7

106.0
25,0
16.0
't1 ,2

219.2

1.5
95.0
14.2
17 .7

128.4

31.9
18.5
38.4
28.9
3.1
2.1

122.9

6.6
4.4
4.7

19.9
15.0

0
2.0

52.6

5.0
2.2
6.3

75.0
12.0
3.5

1 04.0

7.9
21.0
3.4
2.2
7.9
4.0
7.5

53.9

333 .4

104.8
12.9
27.9
4.6

14.1
14.8

't79.1

16.1
11.9
4.3

64.1
15.3
22.2
3.5

137.4

0
0
.2

4.0
4,7
1.7

10.6

.8

.5
0
0

4.9
2.0
5.4

13.6

340.7

84.2
10.5
14.2
10.9
8.4
1.0

129.2

9.0
2.5
3.4

44.6
35.0

.6
7.8

102.9

0
.1
0

110.0
12.0
5.8

128.9

7.7
10.2
1.5
3.4
4.2
2,5
6.0

35.s

396.s706.3 s86.6

Source: ADF&C 1982b, 1982c, 1982e, 1984b' 1984c.

--- means no data were available.

a Pink salmon escapement estimates are minimum figures due to glacial water and flooding
that occur in 'late August and September.
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and Port Chatham streams are relatively smal I producers
(ibid.). Minor p'ink salmon spawning systems are found at
Port Dick Right Hand Creek, James Lagoon, Desire Lake Creek
and severa'l South Nuka Island Creeks (ADF&G 1982b,1982c;
Schroeder 1984). During odd-year returns, Port Dick Creek
has two runs of pink salmon. The early run consists of
primari ly upstream spawners, whereas the later run i s
composed-of irrimarily intertjdal spawners (ADF&G I982c). To
provide for optimum spawner density and maximum productivity,
escapement goals have been establjshed for each of the maior
pink salmon-producing systems. When combined, the pink
sa'lmon escapement goa'l for the systems in. the 0uter District
is 142,000'to 253;000 spawners per year (ADF&G 1984c). The
total estimated escapement to the major producing systems
during the period 1980 through 1984 has ranged from 52,600 in
1982 to 2I9 ,200 i n 1981 . Duri ng 1984 ' the escapement
estimates for these systems totaled 102'900 pink salmon
(taut e 16).
The Kamishak Bay District has three major pink salmon
spawning streams from which most of the district's commercial
harvest- is derived. They are Bruin Bay River, Sunday Creek
and Bro$,n's Peak Creek (ADF&G 1982b, I982c, 1983a). Sunday
Creek in Rocky Cove and Browns Peak Creek in Ursus Cove have
produced very large pink salmon runs in past years, but the
streams appear to be susceptible to flooding' freez'ing' and
dewatering. Thus, p'ink salmon returns from good.spawning
escapemenis have fluctuated wi1d1y (ADF&G 1982c). Pink
salmon also spawn in the Bjg Kamishak and Little Kamishak
rivers and Amakdedori Creek (ADF&G 1983a). To provide for
optimum spawner density and maximum productivity, escapement
goals have been established for the s'ix pink salmon-producing
systems mentioned above. When combined, the pink salmon
escapement goal for these systems is 90,000 to 115'000
spawners per year (ADF&G 1984c). The total estimated
escapement to these systems during the period 1980 through
1984 has ranged from 10,600 fish in 1983 to 413,900 fish in
1980. The 1984 estimated escapement to these systems totaled
128,900 pink salmon (table 16).
The Eastern District pink salmon fishery has been primari'ly
an even-year fishery (ADF&G 1982c), and observations are
restri cted to schoo'l i ng f i sh a'long the Resurrecti on Bay
shoreline and a few small streams toward the upper end of the
bay (Middleton 1981). In terms of harvest, Mayor, Bear, and
Salmon creeks have historically been the major producing pink
salmon systems in the Eastern District (ADF&G 1982c).
Significant returns have occasionally been observed at Thumb

Cove, Humpy Cove, and Tonsina Creek in the outer port'ion of
Resurrection Bay and at Spring Creek on the eastern shore of
the bay (ADF&G I982c, Schroeder 1984). Pink salmon are also
producid in the Aialik Lake system of Aialik Bay (ADF&G
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1983a). To provide for optimum spawner density and maximum
producti vi ty, escapement goal s have been establ i shed for
seven of the pink salmon-producing systems of the Eastern
District. They include Bear, Salmon, Mayor, and Tonsina
creeks and Thumb and Hump coves. The combined escapement
goal for these systems is 27,000 spawners per year (ADF&G

tg8+c). Escapement estimates for these systems are available
only since L982. The estimated escapements to these systems
tota'led 53,900, 13,600, and 35,500 spawners i n 1982, 1983 'and 1984, respectively (taUte 16).
Chum salmon. There are 2L chum salmon-producing systems in
feT:ilhffi-nnual or frequent escapement counts are made. The
systems have been monitored for an average of 13 years
(Middleton 1981). During recent years, chum salmon returns
to Tutka Creek and the FRED hatchery located there have also
been monitored.
Chum salmon are much less abundant than pink salmon and
essentially occur in the same streams and fishing areas as
pink salmon. As with pink sa'lmon, chum salmon in LCI are
susceptible to environmental conditions that result in
unpredictable production. Virtual 1y al I of the streams 'particu'lar'ly in the K.arnishak Bay District, afe sub.iect to
severe flooding and winter freezing conditions (ibid.).
Chum sa'lmon are a rel ati ve'ly mi nor salmon species i n the
Southern District (ADF&G 1982b, I982c, 1983a). Stocks have
been very low sjnce the 1964 earthquake, which caused an
extensive loss of spawning area due to land subsidence
(Mi ddl eton 1981 ) . Chum salmon spawn i n numerous smal I
streams of the Southern District, with the two largest
spawning concentrations occurring in the Port Graham and
Se'ldovia rivers (ADF&G 1982b). Escapement goa'ls for chum
salmon in the Southern District have been established only
for the Port Graham River, where the range is 4,000 to 8,000
spawners per year (ADF&G 1984c). Escapement estimates to the
three systems mentioned above have ranged from 1,400 to 5,300
chum salmon during the period 1980 through 1984. During
1984, the escapement est'imate to these systems tota'led 3,400
chum salmon (table 17).
The 0uter District has nine streams for which escapement data
are available (taUte 17). 0f these, Dogfish (Koyuktolik) Bay
stream and Island Creek in Port Dick are the primary chum

saimon-producing systems (ADF&G 1982c). 0ther major chum
salmon-producing systems 'include the Petrof and Rocky rivers
and at'times Port Dick Head End Creek (ADF&G 1982c, 1983a).
To provide for optimum spawner density and maximum product-
'ivity, escapement goals have been established for the five
systbms mentioned above. When comb'ined, the chum sa'lmon
escapement goal for these systems is from 41,000 to 54'000
spawners per year (ADF&G 1984c). Escapement estimates for
the nine major chum sa'lmon-producing systems of the 0uter
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Table 17. Escapement Estimates of
Systems in the LCI Management Area,

Chum Salmon in Thousands of Fish by District and Major
1 980-84

Di stri ctlSystem 1980 r 981 1982 1 983 1 984

Outer District
Dogfish (Koyuktolik)

Lagoon (streams)
Port Chatham

( streams )
Windy Right River
Windy Left River
Rocky River
Head End Creek
I sl and Creek
Middle Creek
Petrof River

District total

Kamishak District
Silver Beach

( streams )
Main Left

( streams )
Big Kamishak River
Little Kami shak

Ri ver
McNeil River
Cottonwood Creek
lniskin River
Bruin River
Rocky Cove

(Sunday Creek)
Ursus Cove (streams)

District total

Southern District
Tutka Creek
Seldovia River
Port Graham River

District total

Lower Cook Inlet total

4.0

.2

.5

.5
23.0
4.2

19:',
5.0

48.3

3.2

5.6
10.0

13.0
8.0
4.2
9.3

15.0

.2
8.0

76.5

.3
1.1
1.4

126.2

11.5

1.6
o

.3
12.5
4.1

17 .5
.1

2.4
50.9

1.2

1.9
l1 .0

6.0
30.0
9.0
9.0

10.0

.8
10.0
88.9

--:
.)

4.8
5.3

145.1

8.5

.B

.4

.1
2.8
1.7
8.7

I

.7
23.8

4.0

2.3
25.0

18.0
25 .0
7.0

12.8
10.0

4.0
9.0

117 .1

1.3
1.0
2.5
4.8

145.7

4.0
4.5

36.2
.2

1.8
53.1

2.0

2.2
25.0

25.0
48 .0
8.3

't2.0
5.5

1.0
7.7

136.6

.5

.5
1.9
2.9

'192.7

8.6

.2

.3

.1
3.5
2.7

25.6
.6

1.5
43.1

.1

.6
19.0

12.0
21 .O
6.5
9.8
8.0

.5
7.0

84.5

.8
2.1
3.4

131.0

5.3

.9

.2
0

Source: ADF&G 1982 b, 1982c, '1982e, 1984b' 1984c.

--- means no data were avai'lable.
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District during the period 1980 through 1984 have ranged fryT
23,800 in 1982 to '53,100 

chum salmon in 1983. The 1984

.iiuper.nt estimate toialed 43,100 chum salmon (taUte 17).
The kamishak Bay District has 10 chum sa'lmon systems that are
surveyed regularly and represent most of the chum

iirroi:producing iystems in' the district -(taute. - 
17).

Spawning streaml in-the district have historically had large
fluctualions in both their returns and survival rates. This
has been attributed to the severe environmental conditions
that are prevalent in the area (ADF&G 1982c). Eight of the
10 chum salmon systems of the district have had escapement
goals established- to provide for optimum spawner dens.ity lld
taximum productivi ty. These systems j ncl.ude the Big
Kamishak, L.ittle Kamishak, McNeil, Iniskin, and Bruin rivers,
Cottonwood Creek, and the streams draining jnto Ursus Cove

and Main Left. When combined, the chum salmon escapement
goal for the Kamishak Bay District is 85,000 to 110,000
spawners per year (ADF&G 1984c). Estimated. escapementl to
the 10 major systems during the period 1980 through 1984 have

ranged f r-om 76,500 i n 1980 to 136,600 chury s-almon i n 1983.
The- 1984 estimated escapement totaled 84,500 chum salmon
(taute 17).
ihe Eastern District has very few chum sa1mon spawning areas..
Smitt spawning areas have 6een observed in Day -Harbor and

Aialik Bay, but the two major chum salmon-producing streams
in the Oistrict are Tonsina and Clear creeks in Resurrection
Bay (ADF&G 1982c). No escapement goals for chum salmon jn
the Eastern District have been established, and escapement
estimates are available only for Tonsina Creek. Escapement
estimates for 1980 to 1982 have ranged from 1,500 to 6,800
(Schroeder 1984). The 1984 escapement was estimated at 5,100
fi sh ( ibid. ).
Sockeye salmon. In terms of average number of fish harvested
[fr'nru[T'llt -SEkeye salmon are a minor species i n the LCI.
There are about 15 known sockeye salmon-producing systems'
and escapement observations cover 20 years or more for most
systems (Middleton 1981).
Wjtfrin the Southern District, there are several minor sockeye
sa'lmon-producing systems, but the only-latqlql. maj-01 prpducer
is the'English-Bay Lakes system (ADF&G 1982b, I982c).-.In
L976, FREI began- stocking Leisure Lake with fingerl ing
sockeye salmon in a research program to assess the potential
of barren lakes on the Kenai Peninsula to produce and rear
juvenile sockeye. Adult sockeye salmon from Leisure Lake
itocks return to China Poot Bay but cannot reach the lake
because of a series of waterfa'll! in the outlet stream (ADF&G

1981b, 1981c). Sockeye salmon escapement goals in -lng
Southern Disti^ict have been established only for the English
Bay Lakes system. The goal is 10,000 to 20,000 spawners per
yeir (ADF&G-1984c). Escapement estimates to the English Bay
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Lakes system and Clearwater S'lough, the two systems for which
data arL available, totaled 21,100, 12,600 and 11,300 sockeye
salmon in 1982, 1983, and 1984, respectively (table 18).
Major sockeye salmon-producing systems of the fluter District
include Delight and Desire lakes in the McCarty Fiord portion
of Nuka Bay (ADF&G 1983a). During 1981, a minor sockeye
salmon fishery occurred for the first time at Anderson Beach,
just south of Port Chatham, where a very.small lake system
iupports a population of fish (ADF&G 1982c). To provide for
optimum Spawner density and maximum productivity, escapement
goal s have been establ i shed for each of these sockeye
ialmon-producing systems. When combined, the escapement 99ql
for the three sysiems totals 22,000 spawners per year (ADF&G

1984c). Estimated escapements for the systems totaled
43,600, 19,500, and ?6,700 i n 1982, 1983 ' and 1984 'respectively (taUle 18).
Sockeye salmon production in the Kamishak Bay distrjct occurs
only 

-in the Bruin Bay, McNeil River and Kamishak-Douglas
suUO.istricts or southein half of the district (ADF&G 1983a).
The Mikfik Lake system in the McNeil River subdistrict is the'largest producer of sockeye salmon at the p_resent time
(tg6Zc). The fish, however, are extremely small, averaging
only 4.1 to 4.3 lb per fish (ADF&G 1983a). The Big Kamishak
Ri vLr and the Dougl as R'i ver i n the Kami shak-Dougl as

subdistrict also produce sockeye salmon. A small sockeye
salmon run returns annually to Amakdedori Creek in the Brujn
Bay subdistrict (ADF&G 1982c). The Chenik Lake system of.the
Bririn Bay subdistrict historica'l 1y had very high sockeye
salmon production. 0ld records report a weir count of 53,000
sockeye salmon escapement in 1932 and a 39'000 escapement in
1933 (Middleton 1981). Natural forces, either accentuated by
or caused by the 1964 earthquake, altered the outlet stream
to the extent that now only a few sockeye salmon enter the
system on certain tides (ibid.). Escapement goa'ls have been
eitablished for the Mikfik and Chenik lake systems on1y.
When combined the goal is 15,000 to 25,000 spawners per year
(ADF&G 1984c). Escapement estimates for these two systems
and the Big Kamishak River, the Douglas River, and the
Douglas Beach area totaled 58,800,23,900, an4 21'600 sockeye
salmon in i982,1983, and 1984, respectively (table 18).
t.ljthin the Eastern District, the Aialjk Lake system and the
Bear Lake system produce sockeye salmon. Escapement goals
have been established on'ly for the Aialik Lake system and are
2,500 to 5,000 spawners per year (ADF&G 1984c). Escapement
estimates to these systems are l'imited. For the years 1982'
1983, and 1984, estimated escapements to the Aialik Lake
systern were 221400,20r000, and 22,800 sockeye salmon,
respectively. Est'imated escapements to the Bear Lake system
were 463,656, and 538 sockeye salmon during 1982,1983 and
1984, respecti ve'ly (tabl e 18) .
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Table 18. Escapement Estimates of Sockeye Salmon by District and Major Systems in
the LCI Management Area, 1982-84

Di stri ctlSystem
1982

Escapement

1 983

Escapement
1984

Escapement

Southern District
English Bay

Clearwater SIough
District total

0uter District
Desire Lake
Del ight Lake
Anderson Beach

District total

Eastern District
Aialik Lake

Bear Lake
District total

Kamishak District
Mikfik Lake
Chenik Lake
Big Kamishak River
Douglas River
Dougl as Beach

District total

LCI total

20,000
1r100

21,100

1 8,000
25,000

600

43, 600

22,400 -
463"

22 1863

35,000
8r000

1 0 1000
4,200
1 ,600

58,800

146r363

1 2 r000
600

'l 2 ,600

1 2,000
7,000

500

1 9r500

20roooa

656

20,656

7,000
1 1 ,000
5r000

s00
400

23,900

761656

111100

200

1 1 ,300

1 51000
1 0r500
1,200

261700

22,000ab
538

221538

6,000
1 3r000

2 r500
0

100

21 r600

82 ,1 38

Source: ADF&G 1983a, 1984b, and 1984c unless otherwise noted.

--- means no data were available.

a McHenry 1985.

b Of 31553 sockeye salmon that returned, 538 were allowed to reach the spawning

grounds, because of an ongoing late fertilization project to enhance coho salmon

production. The remainder ulere donated to charitable organizations.
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4. Coho salmon. Coho salmon are a very minor species in terms
of average annual harvest 'in the LCI (ADF&G 1984c). Until
recent'ly, tne Eng'lish Bay Lakes system and Cle,arwater S'lough
both in the Southern District, were the only known coho
salmon systems of any consequence in LCI. In 1982' however,
returns to the Kamishak-Douglas and McNeil River subdistricts
of the Kamishak Bay distriit were phenomenal (ADF&G 1983a).
The district harvest of 38,685 coho salmon was over 20 times
the average district catch and over lzt times the prev'ious
record haivest set jn 1975 (ibid.). Aerial surveys for coho
salmon escapements have never been flown in the past because
of lack of funds and the relatjvely minor importance of the
harvest (ibid.). Due to the magnitude of the 1982 return,
however, aerial surveys were conducted on August 24 and
indicated escapements of 6,550 in the Douglas River, 9'500 in
the Big Kamishak River,1,100 in the Little Kamishak River'
and 3,000 in the McNeil River, for a total of 20'250. Large
numbers of coho sa'lmon Were still present in the area when

fishing ceased on August 26, and the.escap.ement to these
systemi probably exceeded 30,000 fish (ibid.). The harvest
in 1982 and 1984 is indicat'ive of excellent freshwater growth
and survival presently occurring on all rearing species -of
sa'lmon i n LCI ( 1984) . Escapement data on coho sa'lmon for
other districts and streams 'in LCI is not collected.
Chjnook salmon. Chinook salmon are not produced in
corilnerclTT qu"dntjties by river systems found in the LCI.
Those that are harvested are probably either bound for UCI

systems or are "feeder ch'inooks" that rear in LCI marine
waters (Schroeder 1984). From data collected since 1977 on

the Kachemak Bay sport fishery (Wallis and Hammarstrom 1983)'
it is known that ch'inook salmon from 0regon' Washington'
British Columbia, and Southeast Alaska frequent LCI waters.
LCI streams known to support chj nook salmon popul atj ons
include the Eastern Djstrict system of the Resurrection River
and its tributary Salmon Creek. Chinook salmon are also
found in the Kam'ishak Bay D'istrict in the Ljttle Kamishak
River and its tributary Strike Creek and in the McNeii River
(ADF&G 1984d). No escapement figures for these systems are
avai I abl e.

5.

C. Habitat Enhancement
See sections V.A. and V.B. of this narrat'ive.

IV. PRINCE WILLIAM SOUND (Pt^lS) MANAGEMENT AREA

The Pl^lS Management Area includes all of the drain-ages entering the_Gu1f
of Alaska beiween Cape Suckling and Cape Fairfield. The area includes
the Bering River (Control'ler Bay), the Copper River and its delta, and
Pt4S. Topographica'1 1y, the area i s characterized by the extensive
Copper River'drainage and its massjve outwash delta ang _by. the
inti.icate island and bay complex of PI,JS. t,{ithin this jsland-bay
complex are thousands of miles of shoreline distributed jn a fiord
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system particularly suited to early stage rearing of iuveni'le salmon.
The Bering and Copper rivers are the only major watersheds; however,
approximafely 700 short, coastal streams within PhlS proper are a'lso
important for salmon production. Salmon use of these sma'll streams is
so widespread that, unlike other areas of Alaska, no single stream or
small group of streams p'lays a dominant role in salmon production
(ADF&G 1e78).
The PWS Management Area is djvided into 11 districts that conform to
the local geography and distribution of the five species of salmon
harvested by the commercial fishery. They are the Copper River' Bering
River, Unakwik, Coghi'11, Eshamy, Eastern, Northern, Northwestern,
Southwestern, Montague, and Southeastern districts (ADF&G 1984a). The
last six are conrmonly collectively termed the General Purse Seine
District. The boundaries of the PWS Management Area are described and
illustrated in the sa'lmon cormercial harvest portion of the Human Use

section of thi s vo]ume.
A. PWS Management Area Distribution Summary

Although al'l five species of Pacific salmon native to North
America are present in the Pt,lS area, they are not equa'l 1y
distributed. Pink and chum salmon are the dominant species in Pl^lS

but are essential'ly absent in the Copper and Bering rivers (ADF&G

1978). The Copper River is the major producer of sockeye salmon,
with only minor populations present in PhlS. Chinook and coho
salmon populations are relatively sma'll throughout the Pt,lS area'
although the Copper River has been a small but consistent producer
of chinook salmon. Coho salmon are the dominant salmon species in
the Bering River (jbid.).
Adult salmon are found in the Pt,{S Management Area marine and
estuarine waters from mid May to late September and in fresh
waters from late May to late March. Tab'le 19 presents run-t'imin9
information for the different salmon species predominantly found
in each district (variations from these times occur in some

systems ) .In the narratives that fol low, the discussion of salmon
distribution and abundance will be organized in relation to the
management districts. This is done because of the inconsistent
distribution of the various salmon species within the Pl'|S

Management Area.
B. Copper River District

The Copper River District includes al'l waters between Cape Martin
on the east and Hook Point, Hinchinbrook Island, on the west' and
is separated from Pl{S Eastern District by a boundary line from
Boswell Rock, Hinchinbrook Island, to the radio tower at Whitshed
Vi'llage on the mainland shore southwest of Cordova. The Copper
River District is genera'l1y divided into the extensive delta of
the Copper River and the upper Copper River (ADF&G 1981a).
1. Distribution. Sockeye salmon is the dominant species

proilucefrSt-the Copper River system, and on'ly small runs of
chinook and coho salmon are produced. Pink and chum salmon
runs are relatively insignifjcant in the Copper River.
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Table 19. General Salmon Run-Timing Information by District(s) for the PWS Management Area

District(s)
Salmon Adults Present in
Species Conrmercial Fishery

Adults Present
i n Fresh Water

Peak Period
of Spawning

Copper River

Bering River

Coghi I 1 &

Unakwi k

Eshamy

General Purse
Sei nea

Mid May-late June
Mid May-late July
Early Aug.-early Sept.

Mid June-ear1y Aug.

Late Aug.-1ate Sept.

Late June-mid July
Late July-1ate Aug.
Late July-late Aug.

Mid June-ear1y Sept.
Early July-1ate Aug.

Mid July'1ate Aug.

Early July-late Aug.

Early JuIy-late Aug.

Mid June-early Sept.
Late July-early Sept.

Early June-mid Aug.

Late May-late Mar.
Mid Aug.-late Jan.

Early July-mid Aug.
Mid June-late Sept.

Early June-mid Sept.
Late June-mid Sept.
Late June-mid Sept.

Late June-1ate Oct.
Late July-early Sept.
Mid July-late Oct.

Late June-early Sept.
Late June-mid Sept.
Early July-mid Oct.
Mid Aug.-ear1y Nov.

Late Jul y-ear'ly Aug.

Early July-late Oct.
Early Sept.-mid Oct.

Late July-ear1y Aug.

Late Sept.

Late July-mid Sept.
Late July-mid Sept.
Late July-mid Sept.

Mid Sept.-late Oct.
Late July-early Sept.
Early Oct.-late Oct.

Mid July-early Sept.
Mid July-ear1y Sept.
Early Aug.-mid Oct.
Mid Aug.-early Nov.

Chi nook
Sockeye
Coho

Sockeye
Coho

Sockeye
Pi nk

Chum

Sockeye
Pi nk

Coho

Pi nk

Chum

Sockeye
Coho

Source: ADF&G 1978r'1983b; Fridgen 1984; Pirtle 1978; Randall et al. 1983; Roberson, pers.

comn.

Note: Early ='lst to 10th of month, mid = 1lth to 20th of monthr'late = 21st to 30th/31st of
month.

a Included are the Eastern, Northern, Northwestern, Southwestern, Montague, and Southeastern

di stri cts.

Sockeye salmon spawn in lakes, streams, sloughs, and springs
of the delta and upper river. Juvenile sockeye salmon rear
in the lakes and sloughs, many of which are glacial'ly
occluded (Sharr 1983). Runs return'ing to the Copper River
delta are more evenly distributed over time than upper Copper
River stocks, which are concentrated somewhat earlier in the
overall run-timing (Roberson, pers. comm.). Chinook salmon
runs into the Copper River coincide with the upper river
sockeye sa'lmon runs. Thus the king salmon commercial fishery
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2.

is primarily an incidenta'l catch fishery in the Copper River
District (ibid. ).
Abundance. Because of the size of the Copper River drainage
and=iFe-glacially occ'luded nature of many of the streams' it
is difficult to prepare a salmon population estimate for the
entire system. Since 1978, side scan sonar has been operated
at the outlet of Miles Lake, to monitor the sockeye salmon
escapement into the upper Copper River. In addition to
sockeye salmon, other species of sa'lmon are also enumerated
as they pass the sonar site (ADF&G 1983b). The escapement
numbers so derived, however' serve only as an indicator of
the magnitude of the sa]mon run. The ADF&G (tg8tU) cautions
that ". . accuracy of population numbers generated by side
scan sonar is dependent upon site 'location and species
enumerated. Sonar counters do not enumerate every fish that
migrates upstream. They accurately count those which pass
over the counting plane or substrate of the counter but not
those which migrate outside or offshore of the sonar
substrate. Water depth, ve'locity, channel configuration and
location or absence of obstructions are variables which
influence where salmon migrate in the river at a part'icular
time and location." In add'ition, late-run fish such as coho
salmon may m'igrate upstream after sonar operations are
terminated each season, and therefore their numbers are not
'included in the sonar estimates. Sonar estimates from the
Miles Lake site are as follows (ADF&G 1983b):

r978
t979
1980
1981
r982
1983

L94,372 salmon (all
248,709 salmon (a]1
283,856 salmon (all
534,263 salmon (all
467,277 salmon (all
545,724 salmon (all

species)
species)
species)
species)
species)
species)

It must also be noted that, in addition to these estimates'
many sockeye and coho salmon of the Copper River spawn

downstream of the sonar site in the Copper River delta.
During the period I97B through 1983, escapement estimates
prepared from aerial surveys in the delta for these two
species have ranged from 98,980 fish in 1978 to 254'834 fish
in 1980 (taUtes 22 and 24).
Age composition analysis of the Copper River.sockeye salmon
commercial catch shows that the five-year-o1d (1.3) age group
normally dominates the run (ADF&G 1983b). Chinook salmon
samples from the Copper River cornmercial catch show age
groirps 1.3 and 1.4 as.dominant for that species (Sharr 1983):
eoho'salmon returns are dominated by the 2.1 age group (ADF&G

1e83b).
a. Sockeye salmon. Tagging data collected between 1967 and

1.g-Zmn-upper Copper River sockeye salmon have been
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analyzed to i denti fy the mi grat'ion tim'ing of i ndi vi dual
stocks (Merritt and Roberson 1983). Fifteen sockeye
salmon stocks and their corresponding time densities
through Wood Canyon in the upper Copper River were
delineated (table 20). This allowed examination of
m'igratory behavior and variation between stocks and
years (ibid.). Calculated travel rates over time were
irsed to estimate the mean date of migration of stocks
through the Copper River commercial fishing district.
This run-timing information is ultimately useful in
allocating fishing times in the commerc'ial district and
is included in table 2I.
Aerial surveys are conducted regularly on major sockeye
salmon spawning lake and stream systems and are used as

an index to determine spawner distribut'ion both upriver
of the sonar site and in the delta area below the sonar
sjte. During the period I974 through 1983' escapement
estimates from peak aerial survey counts of the index
systems have ranged from 18,493'in 1'974 to 166'500
s-ockeye salmon in 1980 in the Copper River delta. In
the dpper Copper River, the escapement estimates have
ranged'from 11,190 in 1975 to 89,945 in 1982 (taUte 22)..
Escapement estimates for the index systems are contained
in tabl e 22.

b. Chi nook salmon. Aeri al surveys are al so used to
enffite Ehffiok salmon in the Copper River District.
Since L974, the escapement estimates from index streams
of the Copper River have ranged front I'233 chinook
salmon in 1975 to 4,016 in 1982 (taUte 23).

c. Coho salmon. Aerial surveys of coho spawning systems
protiAe an index to the escapement. Inclement weather
and muddy streams make comparable annual estimates
d'ifficult. Escapement estimates for the Copper River
delta coho salmon index streams during the period L974
through 1983 have ranged from 7,528 fish in 7976 to
88,334 fish in 1980 (taute 24).

d. Pink and chum salmon. No escapement information for
@ in the Copper River District is
avajlable. Commercial harvest figures of these species
are included 'in table 25. It should be noted' however'
that some of the harvested pink and chum salmon may be

fish bound for streams in other districts.
c. Bering Riven District

The Bering River District includes
the west and Cape Suckling on the
and Katal'la Bay (ADF&G 1981a).

the area between Cape Martin on
east, including Controller BaY

1. Distribution. Sockeye and coho salmon are
species Tbund in the Bering River District.
commercial fishing season, incidental catches
pink, and chum salmon are taken each season but

the primary
During the

of chinook,
usual 1y
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Table 25.
Number of

Conmercial Harvest of
Fish,1974-83

Pink and Chum Salmon in the Copper River District in

Year Pi nka Chuma

1974
1975
1976
1977

1 978

1979
1 980

1 981

1982
1 983

10-year average catch

9r839
236

3 1392
23 ,1 85

3 1512
'1 1295
3 r966

23,952
6r843
7 1345

7 ,672

664

807

178
335

21233
107

198

1 ,799
417

2,2',17

896

Source: ADF&C 1983b.

a The majority are assumed to be incidental catches (Roberson, pers. conm.).

amount to less than l% of the district's salmon harvest
(Pirtle 1978).
Systems known to support spawning sockeye and coho salmon
populations within the district include the Bering, Katalla'
Edwards, and Campbel I rivers (ADF&G 1984d). Escapement
surveys are performed only on the Bering and Katalla river
systems.

2. Abundance:
a. Sockeye salmon. Escapement estimates of sockeye sa1mon

m-Ih-e-Rffig River District are obtained by aerial
surveillance of key index streams and lakes of the
Bering River system. Included in these surveys are
Beri ng Lake and i ts associated tri butaries, which
include Dick, Sheppard, Carbon, and Maxwell creeks' and
Kushtaka Lake and its associated tributaries' which
include Shokum, Clear, and Trout creeks. The escapement
estimates during the period 1975 through 1983 have
ranged from 5,125 fish in L975 to 56,000 fish in 1981
(taute 26).

b. Coho salmon. Coho salmon escapements in the district
areTlso estimated by aerial surveys of index streams in
both the Katalla and Bering rivers systems. }'|ithin the
Bering River system, Bering Lake, Dick and Sheppard
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D.

creeks , and the Gandi I and Ni chawak ri vers are
monitored. Due to typically adverse weather conditions
during the fa'l'l , coho salmon run and escapement indices
are incomp'lete and difficult to compare between years.
Reported coho salmon estimates are therefore considered
rough estimates only and a.re frequently derived from
incomplete surveys (taUl e 27).

c. Chinook, pink, and chum salmon. No escapement data are
or chum salmon jn the

Beri ng Ri ver D'istri ct.
Unakwik District
The Unakwik District is located in the north central part of PhlS

and includes the waters of Unakwik Inlet north of 61'01'north
latitude. The district was established to al'low the harvest of
small runs of sockeye sa1mon returning to Cowpen Lake and Miners
Lake systems (ADF&G 1981a).
1. Di stri buti on:

a. Sockeve salmon.
Lake and Miners

Sockeye salmon are found in the Cowpen
Lake systems of the Unakwik District

E.

(ADF&G 1984d).
b. Pink salmon. Pink sa'lmon are found in three systems of

TfiE, Tn'ffi-i k District; the Miner Lake and Cowpen Lake
systems and in a sma'll stream on the west shore of
Uirakwik Inlet west of Miners Bay (ibid.).

c. Chum salmon. tcithin the Unakwik District, chum salmon
affiun-a only in the Miners Lake system (ibid.).

d. Coho salmon. Coho salmon are found on'ly in the Cowpen

Iffi'(ibid.).
e. Chinook salmon. No chinook salmon are known to spawn 'in

syffisffilow jnto the Unakwik Districts (ibid.).
2. Abundahce. No salmon popul ati on estimates based on

escapetnent figures are avaiIable for systems of the Unakwjk
Disti^ict. Baied on commercial harvest iigures, Pirtle (1979)
concludes that very few pink and chum salmon are caught in
the Unakwik Distrjct, the catch being primarily sockeye
salmon. Chinook and coho salmon harvests are insignificant'
the 10-year average annual catch (I974 through 1983) Io.
these sfecies being six and three fish, respectively (ADF&G

1983b).
Coghill District
Th6 Coghill Djstrict, located in northwestern Ptlls'_ inc'ludes all of
the water of Port Wells north of 60o48'30" north latitude and all
the water within one nautical mile of the south shore of Esther
Island, including Esther Passage. (Prior to L976, the western
one-haif of Port -Wells 

was inclu-ded in the Northwestern District).
The Coghill District was established primarily to al'low the
harvest-of the sockeye salmon returning to Coghil'l Lake; however,
significant numbers of pink and chum salmon are taken, and the
numbers of these species commonly exceed the sockeye salmon catch
(ADF&G 1981a).
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1. Di stri buti on :

a. Sockeye salmon. Within the Coghill District, only
eogFTTT-ffind Esther Pass (Red) Lake are known to
support populations of sockeye salmon (p'irt'te 1981).

b. Pink salmon. Pink salmon are found in many of the
stream- ana- lake systems of the Coghill District.
Thirteen systems used to calculate the annual escapement
for pink salmon comprise most of the known spawning
streams of the district (Pirt'le 1980). These systems
are compri sed of Tri p'le, Vi 1 1age, Hobo, Mi I I , 0l d 'Hummer, P'irate, Meacham and Swanson creeks, Avery River,
Coghi 1 

'l Lake and Ri ver, Go'l den Lagoon ( stream number
310), and Harrjson Lagoon (stream number 414) (McCurdy
1984; McCurdy and Pirlle 1980a, 1980b, 1980c, 1980d).
An jndex map of the PWS stream numbering system may be
found in P'irtle (1977).

c. Chum salmon. Seven streams are known to be used by chum

G-Tmon Tor spawning (Pirtle 1980). These same streams
are monitored to prepare chum salmon escapement
estimates for the district. They are comprised of the
Coghill River and Harrison, Mill,0ld, Hummer, Meacham,
and Swanson creeks (McCurdy 1984; McCurdy and Pirtle
1980a, 1980b, 1980c, 1980d).

d. Coho salmon. Coho salmon are known to spawn in the
To[F-iTi-TI ver system and have been reported i n the
streams at the head of P'igot Bay. No other spawning
areas are known, a'lthough smal I numbers probab'ly spawn
in other streams in the district (Pirtle 1980).

e. Chinook salrngn. Spawning chinook have yet to be found
frJh-Ar-gFm District.

Abundance. Escapement estimates for the Coghil'l District are
FrepareA-on'ly for sockeye, pink, and chum salmon.
a. Sockeye salmon. Intermi ttent peak aerial counts of

*mer pasS-fete made prior to 1977 show that sockeye
salmon estjmated escapements to that system varied from
2OO fish in 1975 to 1,800 fish in 1973 (Pirtle 1981).
The Coghi'|1 River and Lake system js the major sockeye
salmon producer in the Coghill District. In recent
years, escapements to this system alone have been used
to prepare the di strict sockeye salmon escapement
estimate. During the period I974 through 1983, weir
counts on the Coghill River have ranged from a low of
9,056 sockeye salmon in 1976 to a high of 180,314 in
1982 (table 28).

b. Pink salmon. During the period 1974 through 1983, pink
tdlrnon escapement estimates for the Coghi'l'l Di strict
have ranged from 42,660 fish in 1974 to 570,950 in 1975.
During 1983, the estimated escapement was 311,200 pink
salmon. l,lithin the district, the Coghill River is the

,
L.
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Table 28. Salmon Escapement Estimates by Species in the Coghi'll District of
Pt.lS in Numbers of Fish, 1974-83

Year Sockeyea Pinkc'd chumc'€

t974

r975

r976

r977

1978

t979

1980

1981

t982

1983

22,333

34,855

9 ,056

3r,562

42,284

4g,281

r42,253

156,112b

180 ,3 14b

38,783b

42,660

570,950

50,930

338,750

75,270

66,230

182,430

444,700

?64,420

311,200

39,700

7,100

35 ,750

41,640

13,550

13, 150

12,610

30 ,740

24,L50

62,800

10-yr avg. 70,583 234,754 ?8,rr9

Source: ADF&G 1983b.

a Coghill River only. Total weir count beginning in 1974.

b I nc]udes iacks .

c Includes aerial and ground surveys.

d Estimates derived from surveys of the following systems: Trip'le'
Village, Hobo, Mill,0ld, Hurmer, Pirate, Meacham, and Swanson creeks, Avery
River, Cogh'il1 Lake and River, Golden Lagoon stream #310' and Harrison
Laqoon stieam #414. An index map of the PWS numbered streams can be found
in'Pirtle 1977 (McCurdy 1984, McCurdy and Pirtle 1980a-d).

e Estimates derived from surveys of the following systems: Coghill River,
and Harrison, Mi'll,0ld, Hurnner, Meacham and Swanson creeks (McCurdy 1984,
McCurdy and Pi rt] e 1980a-d ) .
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major producer of pink salmon, particu'lar1y during the
odd-year cycle (Pirtle 1980).

c. Chum salmon. As with pink salmon, the Coghil'l River is
Tfie-rna$r-chum salmon produci ng system i n the Coghi 1 1

District and contributes about 90% to the commercial
harvest (ibid.). During the period 1973 through 1983,
the chum salmon escapement estjmates have ranged . from
7,100 fish in 1975 to'62,800 fish jn 1983 (table 28).

d. Coho and chinook salmon. Escapement estimates are not
mon in the Coghill Djstrict.

Chinook salmon do no spawn in Coghil'l D'istrict waters

F.
(ibid.).

Eshamy District
The Eshamy District is located on
shore of PWS. The district includes
mile of the mainland shore from the
of Granite Bay on the south end of
the south shore of the entrance to
end of the district. The district
run of sockeye salmon returning to

the western central mainland
the water within one nautical

outer point on the north shore
the distrjct to the light on

Port Nellie Juan on the north
was establ 'ished to manage the
the Eshamy Lake system (ADF&G

spawn in only the

normally spawn in
River), although
the Eshamy River

1981a ) .
1. Distribution. Although all five species of Pacific salmon

nffi--North Amerjca may be found in Eshamy District
waters, only sockeye and pink salmon return to spawn in any
significant numbers.

b.

c.

a. Sockeye salmon. The Eshamy Lake and R'iver system
of sockeye salmon in the EshamYsuppoffS The only run

District (Pirtle 1981).
Pink salmon. Several small streams are surveyed by foot
ffinunrerate pi nk salmon escapement i n the Eshamy
District. Since I974, these streams have included
Loomis, Gumboot, and Elishansky creeks and North Shore
Eshamy Lagoon (stream no. 508). In addition, both weir
counts and foot surveys are conducted on the Eshamy
River (McCurdy 1984, McCurdy and Pirtle 1980, Pirtle
re77) .
Chum salmon. Very few chum salmon spawn in the Eshamy
DTSFIE[--(Pirtle 1979). Foot surveys to determjne chum
salmon escapement are conducted on the same streams used
for pink salmon escapement enumeration. In addition
stream no 515 on the south shore of Eshamy Lagoon is
observed (McCurdy 1984; McCurdy and Pirt'le 1980a, 1980b'
1980c, 1980d).
Coho salmon. Coho salmon are known to
r-i6'arny Rlver (Pirtle 1978).
Chinook salmon. Chinook salmon do not
P[5--6TE6-ams (west of the Copper
occasional strays have been recorded at
weir (Pirtle 1976, ADF&G 1983b).

d.

e.
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2. Abundance. In addition to weir counts and foot surveys on
Ehe Esm-my River, foot surveys are also conducted on several
small streams in the district.
a. Sockeye salmon. Sockeye salmon is the major spawning

species of the Eshamy District. During the period 1974
through 1983, annua'l escapement estimates have ranged
from 633 fish in 1974 to 44,263 fish in 1980 (table 29).

b. Pink salmon. Pink salmon escapement estimates during
TFt pefi-oT-1974 through 1983 have ranged from 5,500 fish
in I976 to 32,080 fish in 1977. The 1983 estimated
escapement was 9,280 pink salmon (tabl e ?.9).

c. Chum salmon. The numbers of chum salmon that spawn in
Th't-dlEFlet are 1ow, and returns are sporacic. During
five of the years between 1971 anC 1983 nc chum salmcn
escapement was observed (taUt e 29). For the years that
chum salmon were observed, the escapement estimates have
ranged from 2 fish to 440 fish (table 29).

d. Coho salmon. Production of coho salmon in the Eshamy
DiffiT-l s very I ow. Estimated escapements to the
Eshamy River during the period I974 through 1983 have
ranged from 20 fish in 1978 to 249 fish in 1981 (table
2e).

e. Chi nook salmon . For al I practi ca1 purposes chi nook
G-Tffi do-no-t spawn in the Eshamy District (taUte 29).
Those observed at the Eshamy River weir are strays
( Pi rtt e 1980) .

General Purse Seine District
For purposes of management of the commercial hanvest of salmon in
the PWS Management Area,6 of the 11 districts are combined and
are col 'lect'ive1y termed the General Purse Sei ne Di str j ct or the
General Districts. Included in this category are the Eastern,
Northern, Northwestern, Southwestern, Montague, and Southeastern
districts. l,lithin the General Districts, pink arrcl chum:;,1lnon are
the primary target species, although several systems are also
monitored for their sockeye salmon production.
Pre-emergent alevin indices have historically provided the basis
for annual forecasts of adult abundance of pink and chum salmon.
The chum salmon alevin indices values, however, have not provided
an accurate indicator of chum salmon production. This has been
compensated for by the use of adult age composition and their
interrelationships (McCurdy 1984). Pre-emergent sampling for 1977
through 1983 brood year stocks of pink and chum salmon has been
conducted on 38 streams (McCurdy 1984; McCurdy and Pirtle 1980b,
1980c, 1980d). 0f these streams, 26 have been used consistently
since L977 for conducting the samples (table 30).
1. Di stribution:

a. Pink salmon. ADF&G (1984d) documents 525 first order
sTrearns wiThin the General Purse Seine District in which
pink sa'lmon are found. Because first order streams are
only those whose mouths are located at salt water, the

G.
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Table 29. Sa'lmon Escapement Estimates for the Eshamy District of PWS in
Numbers of Fish, L974-83

Year Ch i nooka Sockeyea Cohoa Pi nkb Chumc

t97 4

r975

r976

L977

L978

L979

1980

1981

L982

1983

633

!,724

19 ,367

Ir,746

12,580

12,L69

44,263

23,048d

6,782

10,348

0

0

0

0

0

0

5

0

1

0

0

41

t25

230

20

0

128

249

79

58

6 ,330

5,720

5,500

32 ,080

5 ,690

12,860

13,813

2L,490

14 ,080

9,280

0

440

0

0

0

0

2

13

79

100

10-yr avg. 14,266 l?6 12,0?l

Source: ADF&G 1983b.

a Weir count at Eshamy River.

b Includes a combination of foot surveys at Loomis, Gumboot and Elishansky
creeks, and North Shore Eshamy Lagoon stream #508, and combined weir and
foot counts of the Eshamy River. The number of streams surveyed each year
ranges for three to five of these systems (McCurdy 1984, McCurdy and Pirtle
1980a-d). An index map of PWS numbered streams may be found in Pirtle 1977.

c Includes a combinatjon of foot surveys at Loomis and Elishansky creeks,
North Shore Eshamy Lagoon stream #508, South Shore Eshamy Lagoon stream
#515, and the Eshamy River. Usual'ly two to four of these streams are
surveyed each year (McCurdy 1984, McCurdy and Pirtle 1980a-d). An index map

of PhlS numbered streams may be found in Pirtle 1977.

d Assuming the run was 90% comp'lete, an additional 2,600 sockeye are
estimated to have escaped following the removal of the weir.

134
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Table 30. P}lS Streams Used to Col'lect Pre-emergent Pink and Chum Salmon Fry Data, 1977-83
Brood Years

Di stri ct Stream Name
Stream^
Numbero iffi:t'

Brood Yearc

1977 1978 1979 1980 1981 1982 1983

Eastern

Northern

Coghi I I

North-
western

Eshamy

South-
western

Montague

South-
eastern

xxxx
XX
XXxxxx

Humpback Creek 11

Rogue Creek 21
Koppen Creek 35
Control Creek 52
l{hal en Creek 80
Sunny River 87
G'l adhough Creek 106
Duck River 116
lndi an Creek '117

Gregorieff Creek 123
Gorge Creek 131
Sarrrnill Creek 133
Stel lar Creek 153

Eickelberg Creek 221
Cannery Creek 241
Unakwik Creek 265
Blackbear Creek 276

Coghill River 322
Mill Creek 42'l
Pirate Creek 428
Meacham Creek 430

Paul son Creek 455
Mi nk Creek 480

None

Erb Creek 604
Totemoff Creek 621
Bainbridge Creek 630
Cl aw Creek 632
Fa'l ls Creek 673
Hayden Creek 677

Mcleod Creek 707
Wilby Creek 744
Cabin Creek 747
Shad Creek 749
Pautzke Creek 775

Constanti ne
Creek

Cook Creek
815
828

Canoe Creek 850
Bernard Creek 861

221-10-10110
221-0-10210
221-20-10350
221 -30-1 0520
221 -40-1 0800
221-40-10870
221 -50-1 1 060
221-50-11160
221-50-11170
221-60-11230
221 -60-1 1 31 0
221 -60-1 1 330
221 -50-1 1 530

221-10-12210
222-50-12410
222-20-12650
222-30-12750

223-30-13220
224-10-',142'tO
224-10-14280
224-1 0-1 4300

224-1 0-1 4550
224-1 0-r 4800

226-20-'16040
226-20-16210
226-20-16300
226-20-16320
226-40-16730
226-40-16770

227-10-17070
227-20-17440
227-20-'17470
22t-20-17490
227-20-17750

228-60-1 81 50
(Anderson Creek)
228-40-1 8280
228-30-1 8500
( lli ndy Creek )
228-30-186't 0

x
x
x
x

x
x
x

x
x

x
x
x

x
x
x
x

x
x

xxx
xxxxxxxxxxxx
xxxxxxxxx

xx
xxxxxxxxxxxxxxxxxxxxxx

xxxx
xxxx
xx

x

xxxxxxxx
xxxxxxxx
xxxx

xxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxx

x

x
x
x
x

x
X

x
x
x
x

xxxxxxxxxxxx

xxxxxxxx

Sources: McCurdy and Pirtle 1980 b-d, McCurdy 1984, ADF&C 1984d.

a Stream numbers in this column refer to those used by Division of Conmercial Fisheries for
management purposes.

b Stream numbers in this column refer to those contained in the Atlas
lmportant for Spawning, Rearing, and Migration of Anadromous Fishes for

c An rrxrr indicates that pre-emergent pink and chum salmon surveys u,ere
for the brood year listed.

to the Catalog of Waters
regulatory purposes.

conducted on the stream
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number does not include the many tributaries or branches
of streams where pink salmon are also found. No single
stream or group of streams plays a dominant role in pink
salmon production.

b. Chum salmon. ADF&G (1984d) documents chum salmon in 188
FiI6t ond-er systems of the General Districts. Again'
this number does not include tributaries or branches of
these systems where chum salmon may be found. No single
stream or group of streams plays a dominant role in chum
salmon production.

c. Coho salmon. ADF&G (1984d) documents 44 first order
ffis-ln which coho salmon spawn and rear in the
General Districts. This number does not include many
tributaries, sloughs, and branches of the systems in
which coho salmon may be found.

d. Sockeye salmon. Twenty-one first order
with-'i n -E-he General Di stri cts contai n

sockeye salmon (ADF&G 1984d).
e. Chinook salmon. No chinook salmon are known to spawn

SffisrcfThC General Districts (Pirtle 1980).
Abundance:
a. Pink salmon. Annual escapement estimates for pink

ffion are prepared by conduct'ing weekly aerial counts
and periodic ground surveys throughout the fishing
season. Counts usually begin during June and terminate
i n September ( Pi rtl e 1978) . Duri ng the peri od 1977
through 1983, an average of L79 General District pink
salmon systems (including some in the Coghill and Eshamy
districts) were surveyed to provide information on run
strength (McCurdy 1984; McCurdy and Pirtle 1980b' 1980c,
1980d). During the period I974 through 1983' the
escapement estimates have ranged from 858'740 pi nk
salmon in 1974 to 2,927,290 fish in 1979 (including
estimates from the Coghil'l and Eshamy districts).
During the same time frame' the total run (escapement
plus comnercial harvest) has averaged 11,345,897 pink
salmon (taute 31).

b. Chum salmon. Chum salmon escapement estimates are
pTEpIFe ing the same methods as those emp'loyed for
pink salmon enumeration. During the period 1977 through
1983, an average of 84 General District chum salmon
systems ( i ncl udi ng some f rom the Coghi 'l 'l and Eshamy
districts) were surveyed to provide escapement estimates
( i bi d. ) . Duri ng the peri od I97 4 through 1983 ' chum
salmon escapement estimates have ranged from 46,790 fish
in 1975 to 359,900 fish in 1983 (including estimates
from the Coghil 1 and Eshamy districts). Total run
estimates (eicapement plus commercial harvest) during
the same period averaged 818,493 chum salmon (table 32).

systems located
populations of

in

2.
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c. Coho salmon. _ Although coho salmon are produced in
numerous small streams, their escapements are not moni-
tored. The most notable production areas for coho
salmon are Twin Lakes Creek in Simpson Bay, Coho Creek
at He]l's Hole in Port Gravina, and the Lowe River at
the head of Port Valdez (Pirtle L977 and 1980).

d. Sockeye salrng,q. Sockeye salmon spawning escapements are
regnary-recorded for selected stream and lake systems
of-the General Districts. Peak counts or the highest
days count from surveys throughout the season are used
as the estimated spawning escapement (Pirtle 1980).
Systems for which escapement data are available include
Bainbridge, Bil1y's Hole, Jackpot Lakes, Shrode Lake'
and Robe Lake. Between t974 and 1983, combined
estimated escapements to these systems have ranged from
a low of about 3,000 sockeye salmon in i979 to a high of
27,321 fish in 1983 (taUte 33).

Table 33. Sockeye Salmon Estimated Escapements for Selected Systems of the Oeneral Purse Seine

Districts of PtfS," 1974-83

System 1976 1978 1979 1 980 1982 1 98319751974 1977 1 981

Bai nbri dge

Bi1 lyr s Hole
Jackpot

Lakes
Shrode Lake
Robe Lake

Total
estimate

4,000 3,000
1,5oo 500

5,000 1,000

400 500 800

31600 100 800

1,000 7r000 31000

600 200 1,700
1,000 3,500 850

650 6,000 4,800

,,,roo t'il:t i:8t

1,500 1,500
3r200 4r000

3r000 6r500
2r500^ 1510oo

61278- 321

16,478 27,321

600 600 650

100 0 0
250 350

50 200

10,800 5,050 6r600 11,300 7,150 2,850 81795 6'700

Source: Pirtle 1978,1979r 1980, 1981; Randall 1985; ADF&G 1982d, 1983b, 1983c.

--- means no data were available.

a Escapements represent peak counts from aerial surveys, unless otherwise noted.

b Ground count of Robe River.

c Combination of ground count in Brownie Creek and Robe River, along with aerial count of
schooled fish in Robe Lake.
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v.

e. Chinook salmon. No chinook salmon are known to spawn in
sy-sffis oT-the General Di stri cts ( Pi rtl e 1980) .

H. Habitat Enhancement
See sections V.A. and V.C. of this narrative.

SALMON ENHANCEMENT

A. Introduction
Fisheries managers use many methods to manipulate salmon popu-
lations. The goal is usua'l'ly to maintain or increase production
as measured by the number of fish harvested by subsistence'
commercial, personal, and sport users. Two of the methods used to
supplement production are enhancement and rehabilitation of salmon
stocks. The term "stock enhancement" general'ly refers to
procedures used to build stocks to production levels beyond their
former or natural capacity. The term "stock rehabi I itation"
refers to procedures employed to restore depressed stocks to
previously existing natural, harvestable levels of abundance.
Specific techniques used to supplement production for either stock
enhancement or stock rehabilitation purposes may be grouped into
two broad categories: artificial propagation and habitat modifi-
cation or enhancement. Artificial propagation includes the use of
fish hatcheries and the subsequent release or stocking of juvenile
salmon in selected streams and lakes. Habitat enhancement 'in-
cludes several activities whose goal is to improve or increase the
quality and the quantity of spawning and rearing area available
for natural salmon reproduction. Included are such activities as
stream clearance, construction of fish passes, lake enrichment or
fertilization, stream improvement (e.9., construction of spawning
channels and creation of resting pools, channel containment and
flow control structures, and predator/competitor control) (CIRPT
1981, PWSRPT 1983).
Between 1966 and 1984, 26 waterbodies within the Southcentral
Region have been stocked by FRED with chinook salmon (taUte 34).
Twenty-four lakes have been stocked with sockeye salmon
(taUte 35), and 108 lakes have been stocked with coho salmon
(taUte 36) during the same period. Many of the lakes may no
longer support salmon because they are landlocked and a
self-sustaining population has not developed.

B. Cook Inlet
t^lithin the Cook Inlet (both UCI and LCI combined) portion of the
Southcentral Region, several agencies are involved with efforts
aimed at the increased production of the salmon resource. At the
present time, active research and enhancement programs are being
conducted by the ADF&G, the Cook Inlet Aquaculture Association,
the USFS, and the USFWS (CIRPT 1981).
The planning effort is led by the Cook Inlet Reg'ional Planning
Team (CIRPT), a group formed in accordance with A516.10.380 and
composed of members from the ADF&G and the Cook Inlet Aquaculture
Association. Their purpose is the enhancement of salmon
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Table 34. llaterbodies of the Southcentra'l Region Stocked with Chinook
Sa'lmon , 1966-84

hlaterbody Vi ci ni ty Year(s) Stocked

Big Lake
Centennial Lake*
Cheny Pond*
C'l uni e Lake*
Cooper Lake
Cove Creek

Crooked Creek
Echo Lake*
Engineer Lake*
Ha] i but Cove
Homer Spit
Kettle Lake*
Loon Lake*
Lower Fi re Lake*
Lowe'll Lake
Lucil le Lake*
Memory Lake*
Portage Lake*
Prator Lake*
Rocky Lake*
Rogue Lake*
Scout Lake*
Ship Creek
Six Mile Creek
South Jans Lake*
Strel na Lake*
Thumb Cove
Upper Fire Lake
Upper Summit Lake
Victor Lake*

Big Lake
Kasilof
Anchorage
Ft. Richardson
Cooper Landing
Whi tti er

Kasilof
Pa I mer
Cooper Landing
Homer
Homer
Sl ana
Big Lake
Chugi ak
Seward
l.lasilla
Wasilla
Sterl i ng
Houston
Big Lake
Kasilof
Sterl i ng
Anchorage
Hope
Lake Louise
Chi ti na
Seward
Chugiak
Seward
Pal mer

1984
1984
1981
1984
1984
1980,81,
83,84
r976-84
1984
1984
r974-84
1984
1967
1984
1966
1984
1984
1981,84
1984
1984
1981,84
1984
1981,84
1984
1984
1984
1984
1984
1966
1984
1981,84

Source: ADF&G unpubl.; Hansen, pers. comm.

* Lakes identified
outlets or man-made
not be present.

by Div. FRED as land-locked (some have intermittent
birriers). Se'lf-sustaining populations of salmon may
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Table 35. Waterbodies of the Southcentral
Salmon,1966-84

Region Stocked with Sockeye

Waterbody Vi ci ni ty Year(s) Stocked

Big Lake
B'lodgett Lake
Chenik Lake
Echo Lake*
Gul kana Ri ver
Hidden Lake
Island Lake*
Leisure (China Poot) Lake*
Memory Lake*
Memory Lake
Nancy Lake
Portage Lake*
Ptarmigan Creek
Quartz Creek
Rocky Lake*
Strel na Lake*
South Jans Lake*
Surnni t Lake
Sunken Island Lake*
Taku Campbel 

'l (C St. ) Lake*
Ten Mile Lake
Tustemena Lake
Upper Jean Lake
Victor Lake*

Big Lake
Big Lake
Kamishak Bay
Pal mer
Paxson
Cooper Landing
Ni ki shka
Homer
Big Lake
l.Jasilla
Willow
Sterl i ng
Kenai Lake
Kenai Lake
Big Lake
Chi ti na
Lake Louise
Paxson
Sterl i ng
Anchorage
Paxs on
Kasilof
Cooper Landing
Pa I mer

1977 ,78,87
rgaz,g3
r979
1984

1980,81 ,82,83,84
7977 ,78,79,83 ,84

r977
rg77,78, 80,81,82,83,84

1983,84
1984

1978,80,82,83
1984
1983
1983
1984
1984
1984

1980,81 ,82,83,84
r977
1984

L974,75,76,77,78,79
1978,84,79 ,80 ,81 ,82 r83,84

r977
1984

Source: ADF&G unpubl.; Hansen, pers. comm.

* Lakes identified by FRED as land-locked (some have intermittent outlets
or man-made barriers). Self-sustaining populations of salmon may not be
present.

production. The p'lanning process has two phases: Phase I, which
is the creation of a long-range p1an, and Phase II, which is
composed of a number of specific projects consistent with the
plan. Phase I sets a framework in which Phase II projects of
varying natures and dimensions can be implemented (ibid.).
The CIRPT in its Phase I plan identified 47 existing or potential
projects for salmon population enhancement in the Cook Inlet
watershed. These projects wi I I be brief 'ly sununarized below; for
greater detail of each project the reader should consu'lt CIRPT
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Table 36. Waterbodies of the Southcentral Region Stocked with Coho Sa'lmon,

1966-84

l.laterbody Vi ci ni ty Year(s) Stocked

Anderson Lake
Arc Lake*
Barkley Lake
Beach Lake*
Bear Lake

Bear Cub Lake*
Benka Lake*
Bernice Lake*
Beverly Lake*
Big Lake
Big Benka Lake
81 odgett Lake
Buffalo Lake*
Burnt Lake
Cabin Lake*
Caribou Lake
Caribou Lake*
Centennial Lake*
Cheny Pond*
Christianson Lake*
C'l uni e Lake*
Cottonwood Lake
Cornel ius Lake
Cove Creek
Crator Lake*
Crooked Creek
Culross Lake
Delong Lake*
Derby Lake*
Dick Lake*
Echo Lake*
El bow Lake
Engineer Lake*
Finger Lake*

First Lake
Fish Lake*
Forty Foot Lake*
Grant Lake
Grouse Lake

Wasilla
Sol dotna
Kasilof
Bi rchwood
Seward

Mentasta
Tal keetna
Ni k'ishka
Wasilla
Big Lake
Tal keeetna
Big Lake
Lake Louise
Lake Louise
Ni ki shka
Homer
Lake Louise
Kasilof
Anchorage
Tal keetna
Ft. Richardson
Wasilla
hlasilla
t,lh'itti er
Lake Louise
Kasilof
|rlh i tti er
Anchorage
Ft. Richardson
Paxson
Pal mer
Lake Louise
Cooper Landing
Pa I mer

Seward
Elmendorf AFB

Lake Louise
Seward
Seward

1980,81 ,82,83,84
7974,76,78,81

r977
1980

L966,67,72,73,74,75,
76 ,77 ,78,79,80,81 ,82,83,84

r974,75,77 ,79
1978,81
1973,74
1967

1.978,80,81
1967,70,74,76

1978,82
1976,78
L966,67
L979
1975,76,84

1967 ,72,73 ,7 4
1969,71,7 2,75,77,79,8L

1976 ,77 ,78,79 ,80
1976,78,81

1968 ,69
1968,78,79,80,81 ,82 ,83 ,84

1979,80,81 ,82,83,84
1980,81 ,82,83,84

1970,73,76,78
1983
1984
1980
1980

1970 
'721968, 71,7 2,7 3,7 4,7 5, 79,81,83

1967 ,73,74
1975,77 ,79,81 ,83,84
1967 ,68,69 ,70 ,7 4 ,75 ,

76,77 ,78,79,80,81
r975

1980,81
r973
1983,84

r97 6,77,7 8,7 9,80,83, 84
( conti nued )
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Iable 36 (continued).

Waterbody Vicinity Year(s) Stocked

Gwen Lake*
Hal I ie Lake*
Hi'll berg Lake*
Hump Lake
Island Lake*
Jans Lake
Johnson Lake*
Kepler-Bradley Lake*
Kettle Lake*
Kings Lake
Knik Lake*
Lake 478A
Little Crator Lake
Long Lake*
Longmare Lake*
Loon Lake*
Lower Fire Lake*
Lower Summit Lake
Lucil le Lake*

Lynda Lake
Matanuska Lake*
Meadow Creek
Meirs Lake*
Memory Lake*
Mirror Lake*
Moose Lake*
Nancy Lake
Neklason Lake
Never-Never Lake
0ld Road Lake*
0tter Lake
0tter Lake*
Paddle Lake
Peanut Lake*
Portage Lake*
Prator Lake*
Quartz Creek
Reed Lake*
Rock Lake
Rocky Lake*
Rouge Lake*
Round Lake*
Russian Lake
Scout Lake*

Ft. Richardson
Paxson
Elmendorf AFB
N'i ki shki
Ni ki shk i
Lake Louise
Kasilof
Pal mer
Sl ana
Wasilla
Wasilla
hlhi tti er
Gl ennal I en
Pa I men
Sol dotna
Big Lake
Chugi a k
Seward
hlasilla

Big Lake
Pal mer
Big Lake
Pal mer
hlasilla
Chugi ak
Tol sona
Willow
Pa I mer
Big Lake
Lake Loui se
Cordova
Ft. Richardson
Sol dotna
Lake Loui se
Sterl i ng
Houston
Kasilof
Wasilla
Cooper Landing
Big Lake
Kasilof
Lake Louise
Moose Pass
Sterl i ng

1980
L979
1980
t976
1976

1967 ,69,73,76
1967,68,79
1968,71,80

r976,79
1981,82,83,84

1967,68
1983
1984
L978
L978

1973,75,77 ,79,8L
1966,67 ,69

1984
1966,67 ,68,73,75 ,

L976,77,78,79,81,83
r978
t967
1983,84
1,967

L976 ,79,90,81 ,93
1967,68,80,81

1966,67
1983,84

1978, 7g ,80 ,82,83 ,84
1967
r977
1983
1981
r979

1973,76,77 ,79
r973,75,77 ,79
r97L,73,76,78,8L
1981 ,82,83,84

1967
197L,73,7 4,76

1967 ,76,78,79,81,83
1974,76,78,8L

r979
1983

1.969 ,72,76 ,78
( conti nued )
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Table 36 (continued).

l.laterbody Vi ci ni ty Year(s) Stocked

Sculpin Lake*
Seldovia Lake
Seward Lagoon

Sink Hole*
Six Mile Lake*
S'ix Mile Lake
South Jans Lake*
South Ro'l'lY Lake*
Stre'lna Lake*
Sunken Island Lake*
Taku Campbe'|1 (C St.) Lake*
Tern Lake
Tex Smith Lake
Thompson Lake*
Tolsona Lake*
Tolsona Mtn. Lake*
Triangle Lake*
Twin Island Lake*
Union Lake*
Upper Fire Lake*
Upper Jean Lake*
Van Lake*
Victor Lake*

Virgina Lake*
Wasilla Lake
Wick Lake*

Chi ti na
Sel dovi a
Seward

Seward
Elmendorf AFB

Portage
Lake Louise
}Ji'l I ow
Chi ti na
Sterl i ng
Anchorage
Cooper Landing
Lake Louise
Ft. Richardson
Tol sona
Tol sona
Elmendorf AFB
Port McKenzie
Sol dotna
Chugi a k
Cooper Landing
Chi ti na
Pal mer

Kasilof
l,{asilla
Kenai

r979
1967 ,77 ,84

1968,69 ,70 ,7'j.. ,72,73 ,7 4 ,75
7 6,77,78 r79r80,81 r82,83 r84

1977
L969,7 6,77,7 8,79,80,81

1983
1981

1976,77 ,79,8r
1970,73'75 ,77 ,79
1971,73,75,79

1976,77 ,78,79,80,81
1983,84
L970,75

1980
1966, 67 ,76

1975,77
1980,81

1967
1984

1966,67,69
1969 ,73 ,75 ,79

1973,75,77 ,79 ,80
1968, 7 0,7 L,72,7 3,7 4,7 5

76,78,79,81,83
1976

1968,78,79,80,81,82,83,84
1984

Source: ADF&G unpub'l .

( 1981) and any Phase I I pl ans or updated project reports
avai I abl e.
1. Hatcheries and stocking. Seven hatcheries are presently in

ntet area. TheY qre located at Big
Like, Fort Richardson, Elmendorf AFB, Kasilof, Tutka Bay'
Eklutna, and Trail Lakes (CIRPT 1981 and 1983). CIRPT (1981)
identified six additional potential hatchery locations;
however, feasibility studies must be conducted before a final
determination of suitaUility may be made. These potential
hatchery sites are located at English Bay, Birch Hill '
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2.

Nin'ilchik, Bradley Lake, Delight Lake, and Nuka Bay. The

National Park Service advised the CIRPT that the Delight Lake
and Nuka Bay hatcheries require actions that would "con-
stitute an 'inapproprjate and unacceptable change to National
Park Service lands and waters and are directly contrary to
law and po'licy." The CIRPT understands this present limit-
ation but will continue to carry the projects representing
potential resources that would be avajlable for realization
!hould law and policy change during the life of the plan
(ibid.).
During 7982, it was determined that what had been listed as
the Nuka Bay Hatchery site did, in fact, refer to a site in
Tonsina Bay on the west side of the Nuka Passage. This
placed it outside the Kenai Fjords National Park and thereby
resolved that confl'ict. The Tonsina Bay site, however, is
within the Kachemak Bay State Wilderness Park. A preliminary
private nonprofit hatchery application was filed for that
site, but permission was denied initial 1y by the Alaska
Division of Parks. Subsequent'ly, the Division of Parks has
sought the assistance of the Attorney General's office to
c'laiity the definition of wilderness and therefore what is
perm'i ssabl e wi thi n a wi I derness (CIRPT 1983) .
0bservations at the Birch Hill site indicate that there is
insuffic'ient outflow from the lake for a hatchery operation;
however, the lake might have potential as a rearing or
nursery area. Additional work will be needed to refine this
concept and evaluate its feasibility (ibid.).
Eighteen systems have been identified for potential lake or
stream stocking to supp'lement or create salmon runs. Seven
of these systems also require habitat enhancement work such
as fish pass construction, fertilizat'ion, stream clearance,
or flow control projects to fu11y realize their potential
(ibid. ).
Habitat modification/enhancement. Habitat enhancement has a

h stream imProvement through
clearance of obstructions on the Salmon River, Bear Creek,
and Grouse Creek recorded in 1922, and in 1930 in the
Susitna, Little Susitna and Knik Arm tributaries (CIRPT

1981). The use of fish passes (fish ladder or fishway)
exi sts on Shi p Creek and at the Russ i an Ri ver Fal I s .

Spawni ng channel s of recent constructi on are 'l ocated at
Portage Creek and at Daves Creek, the outlet stream from Tern
La ke.
In addition to these projects, the CIRPT (1981, 1983) has
identified 33 potential s'ites where one or more habitat
enhancement techniques may be useful for increasing salmon
production. Included are 10 fish pass sites,3 channel-
ization projects, 9 stream clearance sjtes, 14 lake fertil-
ization projects, 1 spawning channe'l location, 1 rearing pond
location, and 3 flow control projects (ibid.).
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c. Pri nce hji I 'l i am Sound
Several federal and state agencies and private organizations are
directly involved in the salmon fisheries of the PWS area. These
include the ADF&G, the Alaska Board of Fisheries, the Alaska
Conmercia'l Fisheries Entry Cormission, the Alaska Division of Fish
and }Jildlife Protection, the North Pacific Fisheries Management
Council, the USFS, the BLM, the Prince [l|i'lliam Sound Aquaculture
Corporation (PWSAC), the Valdez Fisheries Deve'lopment Association,
and Nerka Inc. (P|I{SRPT 1983).
As in Cook Inlet, a planning team serves to guide these agencies
and organizations in fisheries matters through recommendations
made to the conmissioner of the ADF&G. The Prince hlil'liam Sound
Regional Fisheries Planning Team (PWSRPT) has been organized as
per AS 16.10.380 and is composed of members from the ADF&G and the
PWSAC for the purpose of enhancing salmon production. During
1983, the team published its Phase I (1983-2002) plan for PI.JS and
the Copper River. The plan integrates and assemb'les all relevant
information regarding the development and protection of the salmon
resources into a long-range strategic plan and establishes the
20-year objectives and erects the framework upon which the more
detliled Phase II pianning will take place (ibid.).
The PWSRPT in its Phase I plan identified 231 existing or poten-
tial projects for sa'lmon population enhancement. Inc1uded in this
figure are hatchery sites, lake stocking locations, stream stock-
ing locations, fish pass sites, channelization projects, and
stream clearance projects. These projects are briefly sunrnarized
below; for greater detail on each project, the reader shou'ld
consu'lt PWSRPT (1983) and any Phase II plans or updated proiect
reports available.
1. Hatcheries and stocking. Five hatcheries are presently_ in

ea. TheY are located at Main BaY,
Cannery Creek, Gu]kana, Solomon Gulch, and Port San Juan.
Twenty additional potentia'l hatchery locations have been
identified (PWSRPT 1983).
A total of 64 systems have been identified for potentia'l
lake, stream, oF lake and stream stocking efforts to
supplement or create salmon runs. 0f these, 43 lakes have
been identified as candjdates for stocking of salmon fry.
Fifteen of these also require habitat enhancement such as the
construction of fish passes or stream channelization work to
reach their full potential. Twelve streams have been
identified for stocking of salmon fry, and six of these
require habitat enhancement work. Nine lake and stream
systems would benefit from stocking of salmon fry and on'ly
one of these systems requires habitat enhancement work
(ibid.).

2, Habitat modification/enhancement. The USFS has completed
Projects in more than 50

locations during the period 1962 through 1982. It is es-
timated that 13 ot ttre more significant projects (taUte 37)
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Table 37. Significant Habitat Enhancement Proiects comp'leted in Pt,{S'

1967 -82

Type of Proiect Stream Name Year Compl eted Salmon Species

Fish pass
Fi sh pass
Fish pass
Fi sh pass
Fi sh pass
Fi sh pass
Fi sh pass

Rock removal
Log/gabion diversion
Fish pass and wood gate
Fish pass and weir
Defector dam and channel
Stream gradi ng

Control Creek
Red Creek
Hobo Creek
Sockeye Creek
0tter Creek
Boswel 1 Bay
Forest Service
Trail Creek

Bi'l 1y's Hol e
Harrison Lagoon Creek
Paul son Creek
Shrode Creek
Constantine Creek
Hawkins Creek

r97 4
1978
1978
T982
1982
1981

1980
1981
r972-73
1981
1962-72
1967 -71
1969

Pi nk
Sockeye
Pi nk

Sockeye, coho
Pi nk
Sockeye

Coho, pink
Sockeye

Pink, chum
Pi nk

Pink, sockeye
Pink, chum

Pi nk

Source: PWSRPT 1983.

will annual'ly contrjbute 120,600 pink salmon' 12'000 chum

salmon,25,800 sockeye salmon, and 1,100 coho salmon to the
commeriial harvest bV the year 2002 (PWSRPT 1983). Two

additional projects were completed during 1983 and 1984. One

at Rocky Creek includes a steep pass and an overflow device'
and the-other is a spawning channel at mile 18 of the Copper
Rjver (Frigden 1984).
In additioir to the projects listed above, the PWSRPT (1983)
has identified 116 potential habjtat enhancement sites. They
include 26 fish pass locations, 85 channel'ization locations'
and 5 stream clearance sites.
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Marine Fish





I.

Pacific Cod Distribution and Abundance

REGIONt.lIDE
Information on the distribution' of Pacific cod in the Southcentral
Region, as with other groundfish species, is derived from comrnercial
fiihery information and a limited number of surveys conducted by the
research and management agencies. Areas that have not been subiect to
corrnercial harvesi and have not yet been surveyed may contain signifi-
cant populations of Pacific cod that remain undocumented.
Allowibie biological catch and optimum yield estimates are currently
made by three r-egions of the Gulf of Alaska. Two of these regions'
Chirit6t-foaiak iCentral Gulf), and Yakutat-Southeastern (Eastern
Gulf), fall partia'lly within the Southcentral Region covered- in this
guide (see mip 1 of the-groundfish cornmercial harvest narrative found
elsewhere in this volume).
A. Regional Distribution

In- the Gulf of Alaska, cod are most abundant in the western
(Kodi ak and Peni nsu'la ) regi ons (Reeves L972, Hughes I97 4, Ronho'l t
et a'l . 1977). In the 1973-1976 National Marine Fisheries Serv'ice
(NMFS) surveys of the Gu1f of A'laska from Cape Spencer to Chignik
duy, only 4.5% of the total cod biomass was found in the Prince
tllilliam Sound area (148oW to 144o30'W) and 11.4% in the Kenai area
(roughly, from the tip of the Kenai Peninsula to 148"W and north
of 58o10'N) (Ronholt et al. L977).

B. Areas Used Seasonally and For Life Functions
Surmer concentrations of adult cod are found in Cook In'let and in
the Barren Islands area. Small cod are frequently caught in
Kachemak Bay trawl fisheries, indicating that Kachemak Bay may be

a rearing aiea for cod (Blackburn et al. 1983). These rearing and
concentrition areas are depicted on a 1:1,000,000-scale map of
groundfish distribution and may be found in the reference map

series that supplements this text.
C. Factors Affecting Distribution

Pacific cod are mostly benthic and are found at depths ranging
from 15 to 550 m (Moiseev 1953). Research vesse'l surveys carried
out in the Gulf of Alaska from surmner 1980 to late winter 1982
found that the highest Pacific cod density was in the 51-to-100-m
depth interval (Zenger and Currnings 1982). Their depth distribu-
tibn varies, howevei, with the location of the stock and time of
year.
Water temperature is very important to the hatching success and
survival of cod eggs and may in that way determine the'limits of
Pacific cod distribution (Alderdice and Forrester 1971). More
details of temperature tolerance can be found in the Pacific Cod

Life History and Habitat Requirements narrative in volume 1.
D. Movements Between Areas Used Seasonally and For Life Functions

Cod genera'lly move into deep water in late winter (January to
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April) to spawn and back to shal'low water in the spring after
spawning (Salveson and Dunn 1976).
Popu'l ati on Si ze Estimati on
Cui^rent estimated total exploitable biomass is based on the
results of six research vessel surveys conducted during 1981' one
in 1980, and one in 1982 (Zenger and Cunnnings 1982). The standing
stock for each INPFC area (map Gl) was estimated. Surveys in the
Kodiak INPFC area offered good areal coverage; however' surveys in
the Yakutat area were I imi ted to NMFS rockfi sh and f] atfi sh
abundance indexing sites and thus may have resulted in less
accurate biomass estimates. Total exploitable biomass for the
Kodiak area'is estimated to be 42,375 metric tons and for the
Yakutat area, 5,682 metric tons (ibid.).
Regional Abundance
Maiimum sustainable yie'ld (MSY) for Pacific cod in the entire Gulf
of A] aska is estimatld to be 88,000 to L77,000 metric tons (NPFMC

1984). Pacific cod, however, is a relatively short-ljved and fast
growing species. Thus only a few year classes contribute to the
populationr itrd large fluctuations in popul_ation size occur'
depending upon whether strong or weak year classes are present
( Natural Resources Consul tants 1981 ) . Because of thi s ' MSY

estimates, which are based on long-term population stability, do

not have much meaning when applied to cod.
Cod stocks off Alaska declined in the mid 1970's but have recently
increased in abundance (ibjd.). The increase is due to the
presence of relatively strong 1977 and 1978 year c'lasses (Bakkala
1981, Natural Resources Consultants 1981). 0ptimum yield for the
Gulf of Alaska has been set at 60,000 metric tons, with 33'540
metric tons coming from the Central Gulf (tS9'w to 147"W) and
9,900 metric tons ?rom the Eastern (147'tlt to Dixon Entrance) Gu1f
(NPFMC 1984).
Current harvest]evels of Pacific cod in the Gulf of Alaska and in
the Bering Sea are below MSY. Thus, cod stocks have apparently
not been 

- reduced by fishing pressure. The cod population,
however, is expected to decrease in the next two to three years,
following the decline of the strong 1977 and 1978 cohorts in the
population (Bakkala 1981, McNair 1984).
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I.

Pacific Halibut Distribution and Abundance

REGIONI.JI DE INFORMATION
Pacific haljbut in the Gulf of Alaska are managed by the International
Pacific Haljbut Commission (IPHC). For management purposes, the IPHC

has divided the northeast Pacific and Bering Sea into'large regulatory
areas (see map 1 of the hal'ibut commercia'l harvest namatjve found
elsewhere in this volume). The Southcentral Region covered in this
guide is included in regulatory Area 3A. Biomass and surp'lus produc-
iion estimates from IPHC are made by regulatory area; consequently,
distribution and abundance wil'l be discussed at that level in this
account.
A. Regional Distribution

Halibut are found throughout the Southcentral Region; however, in
the Gulf of Alaska, halibut abundance is highest in the Kodiak
Island area (Ronholt et al. L977, Webber and Alton 1976).

B. Areas Used Seasonally and For Life Functions
Spawning occurs along the continental shelf at depths from 228 to
456 m (Bell 1981). In the central Gulf of Alaska, halibut spawn

a'l ong the outer edge of Port'lock Bank , i n Amatul i Trough ' qnd
along the 200 m depth contour between Cape Cleare and Cape St.
El iai (st. Pierre in press). These areas are mapped on a

1:1,000,000-scale groundfjsh distribution map and may be found in
the reference map series that supplements this text. text.
Halibut eggs have been recovered throughout the northeast Gulf of
Alaska from +O to 935 m of water, with highest densitjes at depths
of 100 to 200 m near the edge of the continental slope, between
Yakutat and Portlock Bank (Thompson and VanCleve 1936).

C. Factors Affecting Distribution
Halibut are concentrated in areas with bottom water temperatures
ranging from 3 to 8oC (IPHC 1978). Best and Hardman (1982) noted
that catches in juvenile haljbut surveys were usually larger when
bottom water temperatures were near 4oC. The bathymetric range
for adult halibut js between 27 and 1,100 m (ibid.).

D. Movements Between Areas Used Seasonally and for Life Functions
Tagging studies indicate that adult halibut migrate annually from
their shallow (27 to 274 m) summer feeding grounds, such as
Portlock Bank and Cook Inlet, to deeper (up to 1,097 m) winter
spawning grounds (Science Applications, Inc. 1980; IPHC 1978).
More information on movements between areas can be found in the
Ha'l ibut Life History and Habitat Requirements narrative in
volume 1 of this publication.

E. Population Size Estimation
In.the early management of the fishery, the IPHC re'lied almost
complete'ly on measlres of catch per unit effort (CPUE) to assess
the size of the ha'libut population (IPHC 1978). Unti I recent'ly'
fishing gear and conditions were re1ative'ly stable in the fishery,
and CPUE was cons i dered a rel i abl e , cons i stent measure of
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population size (Hoag 1984). Recent'ly, however, severa'l factors
have caused a change in the relatjonship between catch and effort.
These factors include the'increasing use of snap gear (which is
rep'lacing the traditional fixed-hook gear), the h'igh abundance in
some areas of dogfish (Squalus acanthias), the conversion to
circ'le hooks, and short fisfiIng seasons lTbTa.). There has been a

strong i ncrease i n CPUE si nce the mid 1970's. Stocks have
increased but probably not to the degree indicated by the rise in
CPUE. Until the IPHC can standardize CPUE measurement under the
new conditions, assessment techniques using catch and age data
(cohort analysis) are being used to evaluate the population, with
CPUE information being used to stabilize the estimates (Hoag 1984,
Quinn 1984).
The current method of population assessment is to evaluate catch
at age data for each regulatory area separate'ly; however, the
estimates for each regulatory area are linked to other areas !y
migration rate and popu'lation abundance information (Quinn 1984).
The major assumption of this method is that estimates of migration
rates are reliable (jbid.). Population estjmates for each
regulatory area are not as rel iabl e as the total popul ation
estimate (jbid. ); however, it is necessary to evaluate the
population in each regulatory area to manage the fishery.

F. Regional Abundance
Annual surp'lus production is defined as the catch that can be
taken in a given year without changing biomass (IPHC 1982). The
estimated surplus for halibut in the North Pacific in 1983 was
64.8 million pounds (29.4 thousand metric tons). 0f this,
however, 12 mjllion pounds (5.4 thousand metric tons) was expected
to be lost to incidental catch, 'leaving 52.8 million pounds
(23.9 thousand metric tons) available to the commercial catch
(Quinn 1984).
Surplus production for Area 3 in 1983 was estimated to be
28.0 million pounds (I2.7 thousand metric tons), and the 1984
recormended catch I imit for Area 3 is set at 90% of that level, or
25 million pounds (11.3 thousand metric tons), with 18 million
pounds (8.2 thousand metric tons) allocated to Area 3A (Deriso
1984, Mhyre 1984).
IPHC juveni'le surveys have suggested that the abundance of young
halibut is increasing. These fish wi'll begin to contribute to the
fishery when they reach age eight in the late 1980's (IPHC 1982).
The stock now appears near optimum levels in areas of the central
Gulf of Alaska (Deriso 1984).
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I.

Pacific Herring Distribution and Abundance

REGIONt.lIDE INFORMATION
pacific herring are found throughout the Southcentral Reg'ion' which is
divided into ihree areas for -management of the herring commercial
fishery: Upper Cook Inlet (UCI), Lower Cook Inlet (LCI), and Prince
t|lilliam Sound (Ptlls). The boundaries of these management areas are
mapped in the herring Human Use narrative in th'is volume. Distribution
and'abundance informition specific to each management area is presented
fol l owi ng the reg'ional i nformati on.
A. Regional Distributionpaiit'ic herring are distributed throughout ucl, LcI, and Ptl|s.

Herring spawn dn the rocky beaches and fiords of PWS and in the
Kamishik, Southern,0uter, and Eastern districts of LCI (ADF&G

Ig7l, 19i8). Little is known about the offshore marine life of
herring in the Southcentral Region.
Herrin! in Alaska general'ly mature at a99 three or four and at
lengthi of t5 to 20 cm. Fecundity is related primarily to bgOy

tenltn and secondarily to age; therefore, large,_ old herring
proiuce more eggs. Females may produce between 10'000 and 134'000
eggs (Macy et al. 1978). In LCI, the current management_ strategy
ii- to wi'it until herring are four or five years old before
harvesting them (ADF&G 1984a).

B. Areas Used Seasonally and for Life Functions
A series of herring distribution maps have been produced to
supplement this text-. The categories on these.rnaps are 1) known

spii,rning areas at 1:250,000 scale, 2) known feeding concentrations
at 1:1,b00,000 scale, and 3) general distribution at 1:1'000'000
scal e.

C. Factors Affecting Distribution
General factors -affecting distribution, such as temperature and
sal inity, are sununarized in the Herring Life H'istory_and Habitat
Requirements narrative found in volume 1. More detailed informa-
tion follows in the management area narrat'ives.

D. Movement Between Areas Used Seasonal'ly and for Life Functions
Little js known about specific migration patterns in the South-
central Region. Adults winter in offshore feeding grounds, and,
in the spring, large schools of mature fish move into sheltered
bays , al6ng iteep or shel vi ng rocky beaches , o-r a.long oJen sand
beiches to spawn'(Macy et al.- 1978). Some populations of herring
winter in PWS (Fridgen' pers. comm.).

E. Population Size Estimation
Rei^ial surveys performed during the spawning season a!e the only
method presently used to assess in-season herring abundanc_e in the
Southerir, Outei, Kamishak, and Eastern districts of LCI (ADF&G

1982). Aerial survey estimates i n LCI are affected by thq
presence of other specles of schooling fish, such as pollock, sand

271



lance, or juvenile salmon (ibid.), the frequency of surveys, and
visibility. Herring research in Pl.lS includes biological sampling
of the commerci al harvest to assess the overal I popul ation
condition and recruitment into both the spring sac roe and winter
food/bait fisheries. Hydroacoustic surveys are conducted by the
ADF&G to help locate prespawning concentrations of herring and to
monitor their movements prior to the cornnercial sac roe season.
Activities have a'l so included ground and aerial surveys of
spawning areas to document the extent and magnitude of spawning.
The ground observations included pre-and post-season underwater
surveys to eva'l uate the effects of past ke1 p harvests and growth
and recruitment of the kelp in harvested areas (ADF&G 1983a).
These surveys were used to determine the guideline harvest levels
for ke1 p that are currently used. In the past two years 

'postseason underwater surveys have been used to estimate the
biomass of spawning populations (Fridgen, pers. conrm.).

F. Regional Abundance
Detailed abundance information for herring follows in narratives
for the UCI, LCI, and PWS management areas.

I I . UCI I{ANAGEMENT AREA

Boundary descrjptions and a map of the UCI area are included in the
herring commercial harvest narrative found elsewhere in this volume.
A. Distribution

Little biological jnformation is available for UCI herring
popul ati ons . Gl aci a1 1y cl ouded water prevents assessment of
abundance, spawning areas, and migration routes. Though currently
managed as discrete stocks, the relationship of herring
populations harvested in Chinitna, Tuxedni, and east-side areas to
each other, as well as to LCI stocks, has yet to be documented
(Middleton and Rowel I 1984). There i s no documentation of
spawning areas anywhere in UCI, and the integrity of the stocks is
only conjectural (Ruesch 1982).

B. Abundance
The data base for UCI
records, whi 1e poor in
(Ruesch, pers. conrm. ) .
any estimate of biomass
1e84).

III. LCI MANAGEMENT AREA

herring is small but growing. Harvest
the past, are becoming more rel iable

The glacial waters of Cook Inlet prevent
or spawning success (Middleton and Rowell

Boundary descriptions and a map of the LCI area are included in the
herring commercial harvest narrative found elsewhere in this volume.
A. Distribution

Very little is known about the offshore marine life or the
migratory habits of herring in the Cook Inlet area. It is not
presently known whether Cook Inlet herring are a distinct
population separate from other A'laskan herring. The degree of
separation or intermjngling of stocks within the area is also
unknown (ADF&G 1977).
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Aerial surveys are conducted each year by the ADF&G to locate
concentrat'ions of feeding and spawning herring. Pacific herring
concentratjons occur in coastal waters from East Foreland, south
along the Kenai Peninsula, and from Redoubt Point to Kamishak Bay

alon! the Alaska Peninsula. It is'likely t_hat herring spawn_in
all ifre bays on the west side of Cook Inlet from Tuxedni Bay

south. Critical spawn'ing grounds are located from 0il Bay to
Douglas Reef, where lhe majority of the spawning occurs
(ScFroeder, pers. comm.). Spawning occurs on many of the reefs
exposed aL extreme low tides in Kamis.hak Bgy west of the line
connecting Ursus Head and Douglas Reef (ibid.).
Herring aie found throughout the Kamishak Djstrict. Spawning hql
been observed in 0il Bay, Dry Bay, Ursus Cove, Bruin Bay, off
August1ne Island, and along reefs located in the southern portion
of Kamishak Bay. It appeais that herrjng also spawn in deep water
areas along the southern portion of Kamishak Bay.
In the So-uthern Distrjct, herring schools have been noted in
several bays, and spawning has been observed in Mallard Bay, Bear
Cove, a'l on! lhe Homer Spi f ' and a] ong Gl aci er Spi t ( 'ib'id. ) .
Herring slawning occurs intermittently th.roughout- the 0uter
Distriit. 'Conce-ntrations have been observed in Aialik, Harris'
Two Arm, Nuka, Tonsina, west Arm of Port Dick, and Rocky bays
(ibid.).
in the Eastern District, heaviest concentrations of spawning
herring occur in the Seward small boat harbor, Thumbs Cove, and

off Fourth of July Creek in Resurrectjon Bay. .Spawn.ing also
occurs in Safety Cove and Killer Bay in Day Harbor (ibid.).

B. Abundance
Aerial surveys to estimate herring biomass have been conducted in
the Kamishak, Southern, Eastern, and 0uter districts. Peak
estimates for 1981 through 1983 are shown jn table 1. The

estimates are compared to hjstoric harvest levels, which are used
as an i ndi cator 'of 

heal thy stocks . t.li th the except'ion of the
Eastern District in 1981 and L982, all the estimates are below
historic harvest levels. Samples from the Eastern District in
1981 and 1982 indicated that herring 'in the area from Aialik Bay

to Day Harbor were mostly one and two years old (ADF&G 1982;
Schroeder, pers. comm.). Young fish from PWS may use the area for
reari ng ( i bi d. ) . Sampl es from the Southern Di stri ct i n 1982
showed-that the fish were mostly four to five years old (ADF&G

1982), and stocks in the Kamishak District in 1983 were mainly age

three and four herring (ADF&G 1984a).

IV. PI^JS MANAGEMENT AREA
Boundary descriptions and a map of the Pt.lS area are included in the
herring-commercial harvest narrative found elsewhere in this volume.
A. Di stributi on

Large numbers of herring are distributed throughout the PWS area.
Significant spawning popltations have been observed in the Bligh
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Tab'le 1. Peak Estimates of Herring Biomass in Tons From Aerial Surveys for
Fishing Districts in Lower Cook Inlet, 1981-83

Di stri cts 19814 1982b 1983c
Historic .

Harvest Level"

Kami shak

Southern

Eastern

0uter

4,220

1,100

2 ,000

N.E.d

4,835

L,382

9,923

I ,400

4,500-5 ,000

r20

205

165

8,000

2 ,000

2 ,000

N.e.d

ADF&G 1981.

ADF&G 1982.

ADF&G 1984a.

d N.E. = no estimate.

Island, Columbia Bay, Green Island, and Montague Island areas
(ADF&G 1978).

B. Abundance
Aerial surveys to estimate herring biomass have been conducted in
the Northern, Genera'|, Montague, and Eastern districts, where the
sac roe fishery occurs. Peak estimates for each of the years from
L974 to 1984 (taUte 2) show that the biomass has f]uctuated
considerably in al I districts. Aerial surveys, dg€ analysis
studies, and current harvest trends indicate that the herring
stocks in the P[,JS area are above average, with about 80% of the
1984 stocks comprised of three- and four-year-olds (Fridgen, pers.
comm.). A majority of the production during 1984 has come from
the 1980 and 1981 year classes (ibid.). Three-year-old stocks
contributed significantly to the fishery in 1983 for the first
time in several years, indicating a positive recruitment trend for
the near future (ADF&G 1984b).
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Table 2. Peak Estimates of
Surveys for Fishing Districts

Herring Biomass
in Prince Wil'liam

in Metric Tons From Aerial
Sound, I974-84

Year
Northern
Di stri ct

Montague
Di stri ct

Eastern
Di strict

r974

t975

L97 6

t977

1978

I979

1980

1981

t982

1983c

1984d

35 ,000

1 ,200

7,830

1 6 ,790

8,310

9,830

24,550

16,430

10,360

14,900

26,100b

9,110

0a

70

r20

60

1,000

20,400

23,670

5,260

19,760

20,520

0a

0a

90

0a

0a

17,860

260

6,240

260

540

6 ,090

Source: ADF&G 1983a.

a Surveys flown, no herring schools

b The Northern District became the
fol lowing years.

c ADF&G 1983b.

d ADF&G 1984c.

observed.

Northern/General District in 1982 and

275



ADF&G. 1977.
REFERENCES

A fish and wi ld'l ife resource inventory of the Cook

Inlet-Kodiak areas. Vol. 2: Fisheries. Juneau. 443 pp.

. 1978. A fish and wildlife resource inventory of the Prince-TTTI iam Sound area. Vol. 2: Fisheries. Juneau . 24I pp.

. 1981. Surrnary of the 1981 Cook Inlet herring fishery. Rept. to----64 Alaska Board of Fisheries. Div. Commer. Fish., Homer. 4 pp.

. 1982. Cook Inlet herrjng fishery. Rept. to the. Alaska Board of

-Tl-sheri 
es . Di v. Commer. F j sh . , Anchorage. 7 pp.

report
1983a. Pri nce Wi I I iam Sound Area annual fi nfi sh management
L982. Div. Commer. Fish., Cordova. 128 pp.

. 1983b. Prjnce William Sound Area annual finfish management
report. Div. Commer. Fish., Cordova. 135 pp.

. 1984a. Lower Cook Inlet herring fishery. Rept. to the Alaska---Tard of Fisheries. Div. Conmer. Fish., Homer. 11 pp.

. 1984b. Prince William Sound preliminary review of the 1983
Tr.ingfishery.Managementrept.totheAlaskaBoardofFisheries.

Div. Comrner. Fish, Cordova. 21 pp.

. 1984c. Prince William Sound Area annual finfish management
TFort. Div. Comner. Fish., Cordova. Unpub'|.

Fridgen, P. 1984. Personal corrnunication. Asst. Area Mgt. Biologist,
ADF&G, Di v. Cornmer. Fi sh . , Cordova .

Governor's Agency Adv'isory Conmittee on Leasing. 1981. A social, economic,
and environmental ana'lysis of a proposed oil and gas lease sale in
Lower Cook Inlet. October 1981. 150 pp.

Macy, P.T., J.M. l.lall, N.D. Lampsakis, and J.t. Mason. 1978. Resources of- 
non-salmonoid pelagic fishes of the Gulf of Alaska and eastern Bering
Sea. NQAA/NMFS/NWAFC, processed rept., Seattle, tlJA. 714 PP.' data
appendices, 329 pp. Cited in B.J. Rogers t M. E. Wangerin.'
K.J. Garrison, and D.E. Rogers, Epipe'lagic merop'lankton, iuvenjle fish
and forage fish: distribution and relative abundance in coastal waters
near Yakutat. Interim rept. to QCSEAP. Vol . 17. Feb. 1983. NQAA'

MMS. 658 pp.

Middleton, K.R., and K.A. Rowell. 1984. Upper Cook Inlet stock status
report: a summary of commercial salmon, herring, and razor clam
fi!heries through L982. ADF&G, Div. Cormer. Fish. Informationa'l
leaflet in press.

276



Ruesch, P. 1984. Personal communication. Area Mgt. Biologist' ADF&G' Div.
Commer. Fi sh. , So'ldotna.

. t982. Upper Cook Inlet herring management sunmary. Memo dated

-0. 
8, r982. ADF&G, Div. commer. Fish., soldotna. 2 pp.

Schroeder, T. 1984. Personal communication. Area Mgt. Biologist, ADF&G'

Div. Commer. Fish., Homer.

277





I.

Pacific Ocean Perch Distribution and Abundance

REGIONWIDE INFORMATION
Information on the distribution of Pacific ocean perch jn the South-
central Region , as wi th other groundfi sh species , i s deri ved from
commercial fishery information and a I imited number of surveys
conducted by research and management agencies. Areas that have not
been subject to cormercial harvest and have not yet been surveyed may

contain significant popu'lations of Pacific ocean perch that remain
undocumented.
Al'lowable biological catch and optimum yield estimates are currently
made by three management areas of the Gul f of Al aska: Western
(Shumagin), Chi ri kof-Kodiak (Central Gu1 f) , and Yakutat-Southeastern
(Eastein Gulf). In this narrative, distribution and abundance
information wi'll be discussed for the Eastern Gulf and Central Gulf
together because both areas fall partia'l1y within the Southcentral
Region covered in this guide. For a map of the management areas and
boundary descriptions, see the narrative on the human use of groundfish
that is found elsewhere in this volume.
A. Regional Distribution

In- the May-August 1975 National Marine Fisheries Service (NMFS)

surveys of the northeastern Gulf of A'laska from Yakutat Bay to
Cape Cleare, highest Pacific ocean perch catch rates were in the
outer shelf arel both east and west of Middleton Island (Ronholt
et al. 1976).

B. Areas Used Seasonally and for Life Functions
A concentration of Pacific ocean perch was noted by Lyubimova
(1964) in waters southwest of Middleton Island. During fishing
trials sponsored by the Alaska Department of Conmerce and Economic
Development in 1979, two fishermen also found large concentrations
of perth south of Middleton Island in 270 m of water (ADCED 1979).
Subsequent forei gn fi sh i ng i n th i s area , however, ffidY have
depleted this population (Morrison, pers. conrm. ). The approximate
location of this concentration area is depicted on a 1:1,000'000-
scale groundfish distribution map and may be found in the refer-
ence map series that supplements this text.

C. Factors Affecting Distribution
Pacific ocean perch are generally found in outer shelf and uppef
continental s'lope zones (Ronholt et al. L977). Commercial
quantities usuai'ly occur between 100 to 500 m (Quast L972).
Reeves (1972) noted that ocean perch occur in large concentrations
around submarine canyons.

D. Movements Between Areas Used Seasona'lly and for Life Functions
Larval perch are planktonic, with their distribution largely
controlled by ocean currents. In their first year, the iuveniles
become demersal and are found near the ocean bottom in areas 110
to 140 m deep (Carlson and Haight 1976, Buck et al. 1975). When
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they become sexually mature, they move into deeper waters (up to
320- to 370 m or deeper)(Buck et al. 1975).
Adults do not migrate.long distances (Fadeev 1968, Chikuni 1975).
Seasonal movements are large'ly between deep and shallow bottoms
within a limited area (ibjd.).
Population Size Estimation
Assessments of Paci fic ocean perch stocks have been based
primarily on changes in catch per unit effort (CPUE) in the trawl
tishery -(Ito 19821. Trends in relative abundance have also been

identiiied through demersa'l resource assessment surveys period-
i ca 1 

'ly conducted i n the Gu 1 f of Al as ka .
The iccuracy of population assessments based on CPUE data is
affected by the ability to correct'ly estimate effective fishing
effort. Identifying a standard unit of effort in the Pacific
ocean perch fishery has been difficult because of the multispec'ies
and multigear nature of the fishery (ibid.). Rapid changes..in
fishing technology have also made it difficult to standardize
measur6s of effort over the years (ibjd.). Ito (1982) used cohort
analysis techniques applied to catch at age data to calculate
numbLrs of perch in the Gulf of Alaska and Bering Sea. _Th'is
method does 

'not rely on fishing effort statistics. Ito concluded
that perch stocks had been more seriously depleted than previously
estimated. Stocks in the Gulf of Alaska were estimated to have
decl i ned 94. 5% duri ng 1963- 1,976 (i bi d. ) .
Regional Abundance
Prior to 1960, Pacific ocean perch stocks jn the Gu'lf of Alaska
were unexploited and probably at the level of maximum abundance.
Quast (I972) estimated the total catchable biomass Jot th-q area
off western North America at that time to be about 1.75 X 10" tons
(1.58 X 10o metric tons), a high fraction of which was in the Gulf
dt ntaska (OCS Socioeconomjc Stud'ies Program 1980).
Perch are slow-growing and do not become sexually mature until
around age seven-. Adu-1t perch form dense schools that are easily
accessibTe to trawls (Quast L972). These factors, combined with
periodic extreme varjations in year-c'lass strength, rnade _perch
itocks particularly vulnerable to unregulated fishing (OCS Socio-
economic Studies Program 1980).
Intensive foreign fishing for perch began in the 1.960's, and
harvests exceeding the reproductive potent'ia'l of the population
continued for several years. Perch stocks in the Central Gulf may

now be no higher than 5% of their virgin abundance (Ito 1982).
The maximum sustainable yield for the Gulf of Alaska is estimated
to be 125,000 to 150,000 metric tons, but catches now are far
below that 'level (NPFMC 1983). Optimum yield from the Central
Gulf (159'W to 147'tll) is now set at 7,900 metric tons and for the
Eastern Gul f ( 147"tlJ to Dixon Entrance) , at 875 metric tons
(ibid.).
Quast (1972) predicted that decades may be required for even a

moderate recovery of Pacj fic ocean perch stocks. Perch are
frequently caught i nci denta'l ly i n the po1 1 ock trawl fi shery

F.
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conducted by foreign fl eets 'i n the Gul f of Al aska. Thi s
incidental catch may be large enough to prevent the recovery of
depressed perch stocks (Blackburn et al. 1983).
The potential for recovery is lessened by the concurrent increase
i n pol l ock stocks. Juveni I e perch and po'l 'lock occupy .approxi -
mately the same trophic position; thus it is possib'le that com-
petition with po'l1ock will prevent perch stocks from recovering
even 'i f fi shi ng pressure i s rel eased. Surveys of rockfi sh

resources conducted in 1979 and 1981, however, suggest that there
have been some increases in the relative abundance of Pacific
ocean perch in recent years (Shippen and Stark 1982).
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I.

Sablefish Distribution and Abtmdance

REGIONt^lI DE INFORMATION
Information on the distribution of sablefish in the Southcentral
negio;, as with other groundfish species,.is derived from conrmercial

iiitr.w information and-from a limi'ted number of surveys conducted by

the reiearch and management agencies. Areas that have not been subiect
to commercial harve"st and 

- have not been surveyed may contain
significant populations of sablefish,remaining undocumented.
Opli,nur yiel'd estimates are currently made by_.three INPFC regions of
tire Gulf of Alaska. t*o of these iegions, 

-Chirikof-Kodiak- (Central
oiiiti, and yakrtat-southeastern (Eastein Gulf), fall partially within
ine Soutncentral Habitat Management Region covered 'in this guide. For

sablefish, the Eastern Gulf is further subdivided into West Yakutat

ii+Z;W lo' 140'W), East Yakutat Ll40"l.l to 1.37"t^l) ,_. Sou.th.east--0utside,
ind Southeast Inside districts. The West Yakutat District fa]ls within
the area covered in this guide. A map of the area js found in the

tioundflsh Human Use narratlve found elsewhere in this volume.

A. Regional Distribution
Sablefish are found throughout the Gulf of Alaska, with a band of
nign uUundance stretching-from the_ Shumag'in Islands southeastward
to Northern Queen Charloite Sound (Low eLal. 1976)'

B. Areas Used Seasonally and For Life Functions
Juvenile sablefish (iess than 340 mm in length) are caught in the
commercial iriwl shrimp fishery in Kachemak-Bay (B'lackburn 1983),
indicating that Kachemak Bay 'is a sablefish realing a.rea. This
area is iitustrated on a l.:t,000,000-scale groundfish distribution
map and may be found in the reference map series that supplements
this text.

C. Factors Affecting Distribution
Sablefish occup/ a wide range of depttrs, with pelagic- eggs and
'larvae found iir- surface wateis, juveniles from one to four years
of age in surface and inshore witers down to 150 m, and adults
from-150 m down to 1,200 m (Low et al. 1976).
In studjes done in the Gulf of Alaska from L979 to 1980' highest
average density in the Kodiak area (tS4"W.to 147'W) wa-s^ in the 200

to 40-0 m deptli zone and in the Yakutat (147'tll to 137'lll) area in
the 600 to 800 m dePth zone.

D. Movements Between Areas Used Seasonal'ly and for Life Functions
Sma'll fish jnhabit shallow nearshore areas, moving to deep water
in their third or fourth year. From there, a significant p-ortion
of the fish migrate to open ocean and move westward until they
reach maturity (Bracken 1982).
Tagging studies'indicate that many of the mature adult sablefish
(iiigei than 60 cm) in the western and central Gulf of Alaska then
riigrite eastward loward the southeastern gulf. Bracken (1982)
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suggested that the southeastern gulf may be a maior spawn'ing area
that draws sablefish from throughout the gu'lf.
Population Size Estimation
Maximum sustainab'le yield for sablefish is estimated using the
genera'l production model (Schaefer 1954, Pella and Tomlinson 1969,
NPFMC 1978).
Until L977, catch and effort statistics from the Japanese North
Pacific long'l ine fishery provided consistent information for
assessing the condition of sablefish stocks in the Gulf of Alaska.
In 1977, regu'lations affecting Japanese longliners were estab-
lished that resulted in their catch per unit effort (CPUE) statis-
ti cs no I onger correct'ly representi ng trends i n sab'l ef i sh
abundance (Ba'lsiger 1982, Sasaki 1981). Catch per unit effort in
the Japanese long'line fishery is now calculated using 'information
from the NMFS observer program. Longlines set at depths greater
than 500 m are considered to be directed at sablefish and are used
to calculate CPUE (Balsiger 1982).
Sablefish stock conditions are also assessed using information
from longline surveys conducted jointly by the United States and
Japan each year sjnce 1978. These surveys result in an index of
abundance which is the summation of the CPUE of the longline gear
for each of several depth categories multiplied by the area of the
fishing grounds that lie in those depth categories (ibid.).
Regional Abundance
Maximum sustainable yield (the targest catch which could be taken
continuously from a stock - usually based on historic catch data)
for sablefish in the Gulf of Alaska has been estimated to be
22,000 metric tons (NPFMC 1984). Catches now, however, are held
wel'l below that value. Catch per unit effort statistjcs indicate
that sablefish abundance throughout the Gulf of Alaska and Bering
Sea declined in the 1970's. The North Pacific Fishery Management
Council (NPFMC) has set optimum yield (that harvest level which
providing greatest overall benefit) for sablefish in the central
gulf (159"t,J to 147'tl,) at 3,060 metric tons and for the west
Yakutat area (147"W to 140'W) at 1,670 metric tons. This level is
less than equilibrium yield (yield that would maintain stock at
its current level over several years) and is thus intended to
increase sablefish abundance in the gu'lf (ibid.).
Research survey data indicate that stock abundance of sablefish in
the 100 to 1,000 depth zone increased by 22% in the Gulf of Alaska
from 1979 to 1980 (Sasaki 1981). This increase was caused by the
recruitment of juvenile sablefish with a mode of 50 cm fork length
(1977 year c'lass). It is hoped that, as these juvenile fish grow
and reach catchable size, the allowable catch can gradua'l'ly be
raised from the present level (ibid.). However, because many
(50%) of the female fish will not reach maturity until after age
seven (1984 or later) there fs some concern that continued harvest
of that year c'lass could affect the future reproductive potential
of the population (Blackburn et al. 1983).
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Walleye Polloch Distribution and Abundance

REGIONI.JIDE INFORMATION
Information on the d'istribution of pollock in the Southcentral Region'
as with other groundfish species, is derived from cormercial fishery
information and a limited number of surveys conducted by the management
agencies. Areas that have not been subject to commercial harvest and
have not yet been surveyed may contain significant populations of
pollock that remain undocumented.
Allowable Biological Catch and Optimum Yield estimates are currently
made by three regions of the Gul f of A'laska. Two of these regions.'
Chirikot-foaiak (tentral Gulf) and Yakutat-southeastern (Eastern Gulf)
fall partia'lly within the Southcentra'l Region covered in this guide. A

map of the area is found in the groundfish Human Use namative found
elsewhere in this volume.
A. Regional Distribution

l'lalleye pollock are found in the Gulf of Alaska and Bering Sea

from surface waters to depths below 370 m, although most catches
are between 50 and 300 m (Rogers et al . 1980).
About 9L% of the Gulf of Alaska pollock biomass lies in the
western gulf from approximately Prince Wil'liam Sound to 170' west
longitude. In a 1975 National Marine Fisheries Service (NMFS)

survey of the northeast Gulf of Alaska from Yakutat Bay to Cape
Cleare, highest catch rates (800 to 2300 kg/std.tow) occurred in
the western area near Cape Cleare at the south end of Montague
Island (Ronholt et al. 1976).

B. Areas used Seasonally and for Life Functions
A large concentration of po'llock (possibly spawning) was found in
April 1983 by a fisherman jn the area southwest of Middleton
I s I and ( B] ackburn 1983 ) .
Large incidental catches of juvenile pollock in Kachemak Bay trawl
fisheries indicate that Kachemak Bay may be a nursery and rearing
area for pol'lock (Blackburn et al. 1983). These areas are
i'llustrated on a 1:1,000,000-scale map of groundfish distrjbution
and may be found in the reference map series that supplements this
text.

C. Factors Affecting Distribution
Concentrations of adult walleye pollock in the Bering Sea are
usually found in water temperatures between 2 and 4oC (Serobaba
1970). Spawning has been recorded in the Bering Sea at
temperatures of from 1 to 3oC (Serobaba 1968).
Temperature is, however, probab'ly not an important habitat
requirement. Pollock consistent'ly return to Shelikof Strait and
spawn, though the temperature varies from 3.5 to 5.5"C (Blackburn,
pers. comrn.; NMFS 1983).
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D. Movements Between Areas Used Seasonally and for Life Functions
In the Bering Sea, po'llock follow a circular pattern of migration,
moving inshore to the shallow (90 to 140 m) waters of the
continental shelf to breed and feed in the spring (March) and
moving to warmer, deeper areas of the shelf (i60 to 300 m) in the
winteF (December-February)(Chang I974). Hughes (t974) noted a

similar movement of pollock in the Gulf of A1aska.
Pollock spawning concentrations appear in Shelikof Strait in early
spring (March-April), and schools disperse to unknown locations
after spawning (A1ton and Deriso 1982).
Population Size Estimatjon
The resul ts of NMFS bottom trawl surveys conducted duri ng
I973-L977 were used to estimate the po1'lock biomass and its
distribution in the Gu'lf of Alaska (ibjd.). The resulting
estimate of exploitable biomass is assumed to be virgin
(unexploited) biomass, although Gulf of Alaska pollock were under
some fishing'pressure at the-time the estimate was made (ibid.).
Reliable estjmates of biomass and maximum sustainable yield wil'l
probably be available only after many additi.onal years of data on
pollock abundance have been collected (ibid.).
Regional Abundance
Suiveys conducted by the NMFS in 1973-1975 found po'l1ock to be the
dominant groundfish species in the Gulf of Alaska, making up 45%

of the total fish catch (Gusey 1978). This 'is 'in marked contrast
to its abundance in 1961, when trawl survey data demonstrated that
po'llock contributed only 5% of the total fish catch in the Gulf of
A'laska (ibid.). This increase 'in pollock abundance appears to be

related to the concurrent populatjon decline of other heavily
exploited groundfish species, especially Pacific ocean perch (OCS

Socioeconomic Studies Program 1980). Juvenile pollock and Pacific
ocean perch occupy approximately the same trophic position.
Pollock are apparently acting as a replacement species, fil'ling in
the position formerly occupied by Pacific ocean perch (ibid.).
Pol'lock are a strongly cannibalistic species; young pollock may

constitute over 50% of the stomach contents of po'l1ock over 50 cm

in 'length (Takahashi and Yamaguchi I972). The intensity of
cannibalism tends to be greatest when the adult population is
large. Thus, large adult po'l1ock populations feed heav-'i1y on
juvenile pollock, reducing the numbers of the younger age c'lasses.
Thi s pattern gi ves rj se to peri odi c fl uctuati ons i n adul t
abundance, wi th peaks occurri ng approximately at i nterval s of
L2 years (OCS Socioeconomic Studies Program 1980). Heavy
commercia'l exploitation, however, tends to reduce these cycles.
The fishery removes older age-groups, thus reducing cannibalism on
juveni'les. Increased recruitment and the eventual return of the
adult biomass to preharvest levels results.
Catch data indicate that the exploitable biomass of po'llock in the
Central Gulf of Alaska was higher in 1979-1981 than in 1976-L979,
Maximum sustainable yield for the Central Gulf has been estimated
to be 95,2000 to 191,000 metric tons and for the Eastern Gulf
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14,000 to 29,000 metric tons. This yield is estimated to be
attainable with stocks at their present level of abundance.
Because of current high abundance, optimum yield for the western
(Shumagin area) and central gu]f (Chirikof and Kodiak areas)
combined has been set at 400,000 metric tons and for the Eastern
Gulf (Yakutat and Southeastern areas) at 16,600 metric tons (NPFMC

1e84).
The large pollock stocks in the Gulf of Alaska in 1978-1980 have
been attributed to the relatively'large 1975 and 1976 year classes
(NPFMC 1983). Preliminary catch at age data for the 1982 fishery
suggest that the 1977, 1978, and 1979 classes are of average
abundance rather than weak, as first indicated by 1981 surveys
(Stauffer 1983). Surveys conducted in 1982, however, also found
few pollock smaller than 35 cffi, suggesting that no strong year
classes were recruiting to the 1983 spawning stock (NPFMC 1983).
This may indicate a decline in the stocks available to fjshermen
in 1984 (Alaska Fishermans Journal 1983).
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tftlloneye Rochfish Distribution and Abundance

I. REGIONWIDE INFORMATION I

Information on the distribution of rockfish in the Southcentral Region,
as with other groundfish species, is derived from commercial fishery
information and a limited number of surveys conducted by the managerial
agencies. Areas that have not been subiect to commercia'l harvest and
hive not yet been surveyed may contain significant popu'lations of
rockfi sh that remai n undocumented. Very I i ttl e j nformati on i s
available concerninq the distribution and abundance of rockfish in
Prince l^lilliam Sound'(Pt.lS) and Cook Inlet (see the rockfish Human Use

narrative for a map of these areas). As a consequence' these topics
will be discussed in this report at the regional level, rather than by
management areas.
A. Regional Distribution

In- the Southcentral Region, yel'loweye rockfish are found in
nearshore and offshore areas of PWS and the 0uter Cook Inlet area
(Morrison 1982, Rosenthal 1983).

B. Areas Used Seasonally and For Life Functions
The Outer and Eastern districts of the Lower Cook Inlet Management
Area are the only two portions of Cook Inlet where conmercial
quantities of rockfish exist in the nearshore zone. Several
isolated schools have also been found in the rocky kelp areas on
the southeast side of Kachemak Bay near Seldovia, Port Graham' and
English Bay (Blackburn et al. 1983).
In-the PWS area, department index surveys have not been conducted;
however, large numbers of rockfish have been taken in the newly
developed domestic sablefish fishery in 270 to 370 m waters around
Midd]eton Island and areas due south of Resurrection Bay
(Morri son , pers . conrn. ) . Areas where the domesti c sabl efi sh
fishery occurs are mapped on a 1:1,000,000-scale groundfish human

use map; however, exact locations of rockfish harvests within this
fishery are not known. Known areas of rockfish concentration in
the Southcentral Region are mapped on a 1:1,000,000-scale ground-
fish distribution map. Both maps are included in the reference
map series that supplements this text.

C. Factors Affecting Distribution
Yelloweye rockfish are found in the commer"cial rockfish catch in
Southeast Alaska at depths from 20 to 130 m, with the greatest
number found at depths'from 75 to 130 m (Rosenthal et al. 1982).
Large numbers of rockfish are also caught in 270 to 370 m waters
of Pl'|S (Morrison, pers. conm. ). They are found around stgep
cl iffs, rocky reefi, offshore pinnacles, and bou'lder fields
(Rosenthal et-al. 1982, Rosenthal 1983, Carlson and Straty 1981).

D. Movements Between Areas Used Seasonal'ly and for Life Functions
The average length of yelloweye rockfish in the commercial catch
increases with the depth at which they are found (Rosenthal et al.
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1982). This fact indicates that yelloweye move t0 progressive'ly
deeper areas as they grow (ibid.).
Adult nearshore rockfish do not undertake any extensive migra-
tions, though evidence indicates that their.depth distribution may

change in the winter (Rosenthal et a'|. 1982).
Population Size Estimation
Feir index surveys have been conducted on nearshore rockfish and
the sporadic nature of the nearshore fishery makes the data on

catch-per-unit data of limited use. Thus, estimates of population
size for nearshore rockfish are difficult to attain. Some

information on relative popu'lation size and trends in abundance,
however, can be gained from the commercial and sport fisheries and
from data on the average length of fish in the catch.
Regional Abundance
Roiltish stocks throughout the PWS area are considered to be at or
near virgin biomass 

- levels (Morrison 1982). Department index
surveys have not been conducted on nearshore rockfish species in
PWS; consequently information on status of these rockfish stocks
js not available (ibid.). Some commercial catch sampling was done
in 1984 on rockfish taken incidental'ly in the PhlS sablefish
fishery; however, these data have not yet been processed
(Morri son, pers. conun. ) .
Stock status of rockfish a'long the outer coast of Cook Inlet
appears to vary from one portion of this area to another ('ibid.).
The area that has received the greatest fishing pressure is
Resurrection Bay and the northeast portions of Aialik Bay. Heavy
fi shi ng i n thi s area has greatly reduced and i n some cases
eliminated localized rockfish populations (McHenry, pers. comm. to
Morrison 1982).
Cornmercial fishing for rockfish in outer Cook Inlet has taken
place since 1980 in the Nuka Bay-Pye Islands area. Commercial
catch and ADF&G data indicate that the average length of many

rockfish spec'ies in the catch from this area has declined slightly
(Morrison 1982). Such a decline in'length of the catch may be an

early indication of overfish'ing, which may be removing large fish
faster than they can be replaced by younger year classes.
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I.

Dun$eness Crab Distribution and Abundance

REGIONt.lIDE INFORMATION
Orng.n.rt crabs are found throughout much of the Southcentra'l Region.

ihe"region is divided into two areas- for -managq!9.lt of,the species:
t_ower clok Inlet (LCI), and Prince l,lilliam sound (Pt.Js). Thq b.oundaries

oi tf,es. management areas are mapped in the Dungen-ess .crab Human Use

nariative tou-na elsewhere in this volume. Little is known about

Oung.n.tt crab in Upper Cook Inlet; therefore, the available informa-
iion is inc'luded 'iri 'tne LCI Management Area narrative. Distribution
and abundance jniormation specific to the management areas is presented

following the regional information.
A. Regional Distribution

Ouiginiss crabs inhabit bays, estuaries, and the open coast from
the-intertidal zone to depths of 90 m. The favored substrate is a

sand or mud bottom. In LCI, Dungeness crabs are distributed south
of Anchor Point, through Kamishak Bay, and along lhe Kenai

Peninsula coast (ADF&G 1977, 1978b). Dungeness crabs in PWS are
distributed throughout the shallow, nearshore waters of the Copper

River/Bering Rivir area and 0rca Inlet. There is a sparsely
scattered siUpopulation in the deeper waters (yp-.!g 199 I) of 0rca
Bay and to a "lesser extent in the remainder of P[l|S (Kimker' pers'
conrn. ) .
Male 

'Dungeness crabs reach sexual maturity in two. .years and

females in three years, corresponding to a cirapace wiq!l^(Cbl)-of
110 to 140 mm fof malei and tQO mm f-or females (Mayer L972). Thg

minimum tegii slre for male Dungeness crab in the Southcentral
commerciat 

"iisheries is 165 mm (615 inches) C14 (ADF&G 1982).
B. Areas Used Seasonally and for L'ife Functions

A Dungeness crab Oiitribution map -at. 1:1,000,000 sca'le.has been

producld to supp'lement the text of the Southcentra'l Guide. The

Lategories of'mapped information a.re 1) general distribution'
Zi tciown concentralion areas, and 3) known mating concentration
areas.

C. Factors Affecting Distribution
Dungeness crab distribution is affected by_ various factors'
inciuding temperature and salinity. fo-. detailed information see

the Oung6ness'Crab Life History anA HaUitat Requirements narrative
in volume 1.

D. Movements Between Areas Used Seasonally and for Life Funct'ions
Aautt Dungeness crabs migrate offshbre during tl. winter and

return to 
-nearshore waterJ in the early spring and surmer. Low

temperatures and salinities in nearshore water in the winter may

trilger the winter movement to deeper water (Mayer L972).
E. Population Size Estimation

Estimates of Dungeness crab populations are difficult to obtain
because of their-high mobility' and their habit of burying into
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sand. No biological assessment program for Dungeness crab is
conducted by the- ADF&G in LCI. In PI,JS, the ADF&G.has conducted
Dungeness crab studies sicne 1977 in 0rca Inlet (Kimker' pers.
conrn. )

F. Regional Abundance
Detailed abundance information for Dungeness crab follows in the
narratives for the LCI and PWS management areas.

II. LCI MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in
the bungeness crab Human Use narrative found elsewhere in this volume.
A. Di stri bution

Dungeness crabs are distributed in LCI south of Anchor Point, and

a mijor concentration of adults is found in the shallow, nearshore
waters along the north shore of outer Kachemak Bay (Hami'lton et
al. 1977).- Presently, little is known about Dungeness crab
di stri buti on i n Upper Cook In'l et because fi shermen have not
developed gear capable of fishing north of Anchor Point or in the
center of Cook Inlet. It is known that Dungeness crabs occur as
far north as Kalgin Is'land during the summer. Observations of
Dungeness crabs caught in gill nets are frequently reported by
fishermen (Davis 1980).
Younger, smaller crabs are more abundant in inner Kachemak Bay.
Throughout LCI , juveni I e Dungeness crabs .are usual'ly associated
with itands of eelgrass or atlached algae (Hamilton et a'|. t979).
Reproductive concentrations in western Cook Inlet are found a'long
thb Kamishak Bay coast (Alaska OCS 1981). Spawning areas have not
been identified- in eastern Cook Inlet (Blackburn et al. 1980), and
the timing of spawning has also not been documented (Ham'ilton et
al. 1979). Tagging studjes were conducted on Dungeness crab in
Cook Inlet in 1978 and 1979 (Dav'is 1981). Tag returns from 1978
suggested a northward movement of crabs duri ng August an9
Sepiember. 0bservat'ions in 1979 indicated that Dungeness . crgb
moved from southern Cook Inlet into central Cook Inlet through the
surwner and back towards the south in the fall.
Migration of Dungeness crabs within Kachemak Bay appears to be

somewhat limited. Based on summer tagging operations, Dungeness
crabs released just northeast of Homer Spit moved up the bay,
whereas crabs released southwest of the spit (Barabara Point,
Seldovia Bay) moved in a southwester'ly diiection (ADF&G 1977).
The majority of the returns were located at release points,
indicatlng no movement. These data, however, are limited and not
conc'lusive. There also appears to be a seasonal movement of the
Bluff Point stock, with crabs moving from south to north into the
shallow waters off Bluff Point in spring and summer for molting
and mating, then south into deeper waters in fall and winter.
Isolated bay stocks of Dungeness crab appear to be relative'ly
stationary, apparently not m'igrating out of the bays (ibid.).
Most of these bays, in cross-sectional profile, contain both a

shallow shelf along the shoreline and a deep basin. The entire
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seasonal migrat'ion appears to occur within the bays, between the
deep and sfrattow areas. In shallow bays, without deep basins for
overwintering, Dungeness crabs may overwinter by burrowing into
the bottom mud.

B. Abundance
Little work has been done estimat'ing the abundance of Dungeness
crab populations in LCI. Exp'loratory trawls done by the Nl'lFS from
1950 

'through 
1968 show I ow catches from 18 to 53 m depths, wj th

very few ciabs caught deeper than 53 m (Maturgo L972). Sampling
in theSe surveys, hOwever, was nOt done in nearshore waterS
shallower than 18 m, where Dungeness crab may be more abundant.
Index pot surveys of Dungeness crab in the Bluff Point area have
been hampered by the migratory patterns of the crabs there and the
extreme tiaat action and currents (Davis 1981). Dockside sampling
during the commerc'ial fishery showed the highest numbers_of 1ega1

size males per pot in 1978, with an average of 15.4, declining in
1979 to 6.5 crabs per pot (Davis 1980).

III. PWS MANAGEMENT AREA

A map of this area and a

the Dungeness crab Human

A. Di stri buti on

description of the boundaries are provided in
Use narrative found elsewhere in this volume.

The major concentrations of Dungeness crab in Pl,|S occur in 0rca
Inlet ind 0rca Bay (ADF&G 1978a; Kimker, pers. comm.). Qffshore
trawl surveys showed the greatest concentrations between
Hinchinbrook and Kayak islands near the mouth of the Copper River
Del ta (Maturgo 1972) .

B. Abundance
In-season surveys of Dungeness crab are conducted by the ADF&G in
the Copper River/Beri nb R'i ver area ( Kimker, pers. comm. ) .
Exploratory otter trawls were conducted by the NMFS from 1950
through 1968 (ibid.). Data summarized over this l8-year period
show the highest catches in the 18 to 53 m depth zone. Nearshore
waters shallower than 18 m, however, were not sampled in this
s tudy.
The ADF&G has studied the population of Dungeness crab in Orca
Inlet, near Cordova, and the results of index pot surveys from
1977 to 1982 are summari zed 'i n tabl e 1. A decl i ne i n the
abundance of crabs was noticed after the 1964 earthquake, which
caused an uplift of 6-7 ft in Orca Inlet (Kimker 1982). This
uplift resulted in a loss of habitat for Dungeness crab. The crab
population stabilized by the early 1970's and began another
decl i ne 'in 1979 . The average number of 1 ega'l -s i ze mal es per pot
decreased from 27.8 in 1978 to .03 in 1982. This decline has been
correlated with the arrival of sea otters in the area (ibid.).
Studies by Garshelis (1983) indicated that sea otters were a major
factor in the recent decline of Dungeness crabs in PWS. Studies
in Cal ifornia have shown that sea otters can reduce the
availability of their prey species (Johnson 1982).
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Table 1. Results of the Orca Inlet Dungeness Crab Index Pot Surveys in the
PWS Management Area, 1977-82

Year

Average No.
Legal
Mal es/Pot

(Index Number)

Average No.
Sub'l ega'l Average No .
Mal es/Pot Fema'l es/Pot

Total
Average No.
Crabs/Pot

r977
1978
1979
1980
1981
1982

11.4
27.8
7.2
3.0
1.1
0.03

5.7
2.5

II.2
3.0
2.8
1.9

3.4
3.0
4.6
0.5
0.7
0.7

20.5
33.3
23.0
6.5
4.5
2.7

Source: Kimker 1982.
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I.

King Crab Distribution and Abundance

REGIONt.lIDE INFORMATION
King crabs are found in Cook Inlet south of Anchor Point and throughout
the rest of the Southcentral Region. The region is divided into two
areas for management of the species: Lower Cook Inlet (LCI) and Prince
William Sound (Pt,lS). The boundaries of these management areas are
mapped in the king crab Human Use narrative found elsewhere in this
volume. Distribution and abundance information specific to the two
management areas is presented fo1lowing the regional information.
A. Regional Distribution

Three species of king crab are present in the Southcentral Region'
with red king crab (Paralithodes camtschatica) beiTg lhe most
cornmon. Red 

-king craS-lo-ffili- u6'[h'-TeT-ffi' pws (ADF&G L977,
1978). Brown or golden king crabs (Lithodes aquispina) usually
occur in water delper than i80 m, aiZ-a-populffit-f-found iir
deeper waters in Pt{S (ADF&G 1978, Kimker, pers. conn.). Brown
king crabs are a'lso found in small concentrations in the Outer and
Easiern districts of LCI (Ky1e and Merritt, pers. comm). Blue
ki ng crab (Para'l 'ithodes pl atypus ) occurs i n 'local i zed areas i n Pt,{S

(ibid.). Because reilling crab is most abundant and is the target
species in the commercial fishery, this narrative will emphasize
red king crab.
Information on the age of king crabs at maturity is scanty. Red
king crabs in the Gulf of Alaska have been estimated to mature
sexually at five to seven years when carapace length is 100 to 139
mm for males and 90 to 119 mm for females (Gray & Powel] 1966).
Male king crabs are recruited into the commercial fishery at 145
to 163 nrn carapace length (Davis 1983). The minimum legal size
for king crab in the commercial fishery is given in carapace width
(Cl.J) as 178 nrm (7 inches) except by emergency orderin LCI, when
the limit can be increased to 203 mm (8 inches) Cl.l. The legal
size for blue king crab in Pt/S is 150 mm (5.9 inches) Ct,J (ADF&G

1982,1983b) and for brown king crab is 178 rnm (7 inches) Cl'l
(Kimker, pers. conm. ).
Areas Used Seasonally and for Life Functions
A king crab distribution map at 1:1,000,000 scale has been
produced for the Southcentral Guide and may be found in the
reference map series that supplements this text. The mapped
categories are 1) general distribution; red king crab, blue king
crab, brown king crab, king crab (not specified), 2) known sulmer
concentrations, 3) known mating areas, and 4) known historical
concentrati ons .
Factors Affecting Distribution
The favored bottom habitat of king crab appears to be a mud or
sand substrate with accumulations of organic debris (ADF&G 1978).
King crabs have been found in depths to 360 m, although the

B.

c.
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commercial fishery is generally confined to depths of less than
180 m. Females and smaller males appear to be most abundant in
intermediate depths. Juveniles are most abundant in inshore
waters as shallow as 10 m, although they have been found to depths
of 100 m (Powell and Reynolds 1965). Juveniles live solitarily on

rock subsirates unti'l they are two to three years o1d. (For more
detai'ls of criteria affecting distribution see the King Crab Life
History and Habitat Requirements narrative in volume 1.)

D. Movements Between Areas Used Seasonally and for Life Functions
General information on king crab migration is discussed in the
Life History and Habitat Requirements narrative in volume 1. More
detailed information follows in the narratives on the Cook Inlet
and PWS management areas.

E. Population Size Estimation
Crhb abundance has been estimated by trawl surveys, mark-recapture
experiments, and index pot surveys. Otter trawl surveys usually
use standardjzed tows within a survey, but comparing catch rates
between surveys may be djfficult. The sampling design may p'lg!
tows at depth-inteivals or may use predetermined locations by grid
coordinates. The sizes and species captured by trawls are
influenced by the mesh size' bottom type, and speed of tow.
Population estimates have been made for legal_-size ma'le crabs at
thb start of the commercial fishing season. These estimates have
been made by app'lying tag return information to the Peterson
mark-recaptuie formula. Estimates are usua'l1y given with a 95%

confidence interval. The accuracy is dependent on the tagg'ing
method used and how wel'l tags are returned.
The ADF&G used trawl survey estimates for two years, but currently
the index pot survey is used exclusive'ly to estimate the relative
abundance of lega'l-size male crabs (Kyle and Merritt, _pers..
comm. ). Standard pots are fjshed on systematical ly se'lected
samp'ling locations for a period of 24 hours. The index number of
legal-size male crabs per pot is compared to the number harvested
in the fishery for an abundance estimate (Davis 1980).

F. Regiona'l Abundance
Deiailed informat'ion on king crab follows in the narratives on the
LCI and PWS management areas.

II. LOWER COOK INLET MANAGEMENT AREA

A map of this area and a description of boundaries are provided in the
king'crab Human Use narrative found elsewhere in this volume.
A. Distribution

King crabs are common throughout LCI south of Anchor Point. Areas
of ibundance vary w'ith the- time of year because Cook Inlet king
crabs undergo seasonal migrations. 0bservations of the commercial
fishery show that mature male and female king crabs travel in
segregated but not widely separated groups, except during the
spawning season (Powell and Reynolds 1965).
During late winter and early spring, adult male crabs move from
the depths to shallow water and appear to use the valleys or
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depressions in the ocean floor as travel routes. This movement is
termed the "spawning migration" because it is correlated with
breeding, which is known to occur in shallower water during March,
Apri1, and early May. The direction of the spawning migration
depends upon the location of the shallow areas and the distance
upon bottom configurations of each particul ar area invol ved
(ibid.).
The inshore migration of Kachemak Bay king crabs begins in late
December, peaks i n early March, and extends through May.
Migration of females may be s'lightly later (February to May).
Migration of king crabs into Kamishak Bay begins in February.
Mating and release of larvae occur in the nearshore areas. Large
numbers of king crabs spawn in outer Kachemak Bay and around
Augustine Island in Kamishak Bay in waters 18 to 85 m deep. In
Kachemak Bay, spawning begins in February, peaks in April, and
continues through May. Spawning in Kamishak Bay may be slightly
later. The Kamishak Bay stock and the Kachemak Bay stock may be
discrete populations. No common wintering area is known, and
there is probab'ly no mixing in the postlarval stages (Kyle,
Merritt, and Kimker, pers. corun.). 0ffshore winter migration
begins in August and continues through November (ADF&G 1977).
Juvenile king crabs appear to be quite abundant in shal'low,
nearshore water in the Gulf of Alaska (Eldridge L972). Young
crabs that have settled to the seabed beg'in their existence as
solitary individuals fiving under rocks and debris. In their
second and third year of life, crabs begin to congregate and move
actively. After reaching maturity in five to seven years, crabs
are believed to extend their range and begin an annual cycle of
movements typical of the adult (Powell and Reynolds 1965).
Areas used by juvenile king crabs are not as well known as the
areas utilized by the adults. The Bluff-Anchor Point area js a
major nursery for juvenile king crabs in LCI. Juveniles are also
conrnon at the mouth of Iniskin Bay, at Spring Point (Chinitna
Bay), Koyuktlik Bay Lagoon (Dog Fish Lagoon), and along the south
shore of Kachemak Bay (Hamilton et al. 1979). Juvenile king crabs
may be, however, common throughout the lower inlet in any area
with a boulder field in the lower intertidal or subtidal zone.
Although juvenile king crabs remain solitary for the first two
years of life, two-to-three-year-o1d and older king crabs are
known to aggregate at various t'imes of the year into "pods."
These pods consist of a few to several thousand individuals piled
upon one another. Pods have been observed in the bays a'long the
southern shoreline of Kachemak Bay but may occur elsewhere as well
(ibid.).
King crab larvae are abundant in outer Kachemak Bay and Kamishak
Bay. The larvae, after being released by the female, remain
planktonic, drifting wjth the tides and currents for 40 to 60 days
before settling to the bottom (Hamilton et al. 1979). A distribu-
tion study of king crab larvae in Kachemak Bay indicated that
outer Kachemak Bay was a major release area because of the high
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abundance of larvae in this area (Haynes 1983). Larvae appeared
in other parts of Kachemak Bay, but they were less abundant.
After two months in the plankton, the 'larvae settle. 0uter
Kachemak Bay and Iljamna Bay are major spawning and settling areas
for king crab (science Applications Inc. I977). Sundb_erg anq

C]ausen 
-(L977) 

sampled postlarva'l king crabs in Kachemak Bay, anq

they found crabs only in samples taken from the rocky perimeter of
the bay. Largest catches were in the Anchor Point to Bluff Point
region. Diamond Gulch to Mutnaia Gulch hgd the _highest abundance,
and Peterson Point, Glacier Spit, and Eldred Passage had lesser
concentrations of newly settled crabs. The samp'les indicated that
postlarval king crabs live on hard substrates coarser than grave1

ind may be associated with certain types of epifaunal cover.
B. Abundance

The NMFS conducted otter trawl surveys in LCI from 1950 through
1968 in depths from 18 to 163 m (Maturgo L972). Data summarized
from the 18 years show that the CPUE was highest in the 127 to
163 m depth zone, but the sampling was not extensive. The ADF&G

has conducted an index sampling program to estimate the population
of 1ega1-size males in the Southern District, which includes
Kachemlk Bay, and in the Kamishak District, which includes the
Kamishak Bay area (tables 1 and 2). Data from the ADF&G crab
index program conducted from I974 through 1982 show a reduced
abundance-of 1ega1-size males in the Southern District in 1982
(ADF&G 1983a). 

-The average catch per pot of 1ega1 males was

0.43 crabs in 1982, whereas the previous year's catch averaged 2.2
crabs. The .|984 Southern D'istrict index showed an average of
1.8 legal males per pot, suggesting that the kjng crab population
in Kachemak Bay may be rebuilding, due in part to the recent
conmercial fishery ilosures (Ky'le and Merritt, pers. conrn.)., Thg.|984 

Kamishak Oiitrict index indicated an average of 0.4 legal
ma'l e king crabs per pot, suggesti ng. that the popul ation i n
Kam'ishak Bay is still repressed (ibid.). In both districts, the
estimated number of crabs was highest jn 1975 and has declined
since then.

III. PRINCE t^llLLIAM SOUND (Pl,lS) MANAGEMENT AREA

A map of th'is area and a description of the boundaries are provided in
the king crab Human Use narrative found elsewhere in this volume.
A. Distribution

Little information is available for king crab distrjbution and
migrations 'in P|.lS. Populations .are found in scattered locations
thioughout the sound (ADF&G 1978). Brown king crabs are the most
abundint species and are found in much of the water deeper !l,un
275 n in central and western Pt,lS (Kimker, pers. comm.). B'lue king
crabs are located primari'ly in the Port hlells and Co1'lege Fiord
area (ADF&G 1978).

B. Abundance
Little information js available on the abundance of king crabs in
the PWS area, but k'ing crab popu'lations are small in the northeast
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Tabl e 1.
Season in

Population Estimates of
the Southern District of

Legal-Size Male King Crabs at the Start of
Lower Cook Inlet, 1974-81

Year

Es ti mated
No. of Crabs
(Millions)

Esti mated
No. of Pounds
(Millions)

L974
t975
r976
t977
L978
t979
1980
1981

.33

.40

.2r

.19

.19

.31

.14

.08

2.55
3.26
1.69
1.34
r.26
2.1,0
0.92

.53

Source: Based on Peterson mark-recapture experiments from August through
December (Davis 1982). No fishery has occurred since 1981, making estimates
from recapture data impossible to obtain.

Table 2. Population Estimates of Legal-Size
Season in the Kamishak District of Lower Cook

Male King Crabs
Inlet, 1975-82

at the Start of

Pounds (Mi I I ions )

Year

Estimated
No. of Crabs
(Millions) Es ti mate

95% Confidence
I nterval

L975
L976
L977
r978
1979
1980
1981
r982

2.32
.95
.52
.28
.23
.79
.69
.32

18.59
7 .6r
4.34
2.03
1.51
5.40
4.96
2.30

t5.7 - 2r.5
7.1 - 8.1
3.7 - 5.0
1.7 - 2.3
1.3 - L.7
4.6 - 6.2
4.4 - 5.6
1.9 - 2.7

Source: Based on Peterson mark-recapture experiments (Davis 1983).
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Gulf of Alaska (Eldridge L972). The NMFS conducted otter traw'l
surveys in PWS from 1950 through 1968 in depths from 18 to 730 m

(Maturgo 79721. Data summarized from the 18 years show that the
CPUE was highest in the I27-L63 m depth zone, but the sampling in
the area was not extensive.
The abundance of red king crabs in the 0rca Bay-Hinchinbrook
entrance portion of the management area has been so low that the
connercial fishery has been closed since the 1982-1983 season
(ADF&G 1983b). The ADF&G currently has no way of empirically
assessing prerecruit abundance; however, there has been no

indication from fishermen that they have been handling significant
numbers of prerecruits. Analysis of 1982-1983 commercial catch
samples of brown king crab shows a smal 1 proportion of the
1egal-size crabs near minimum size of 150 nrm for both new shelI
and old shell males. This indicates that the brown king crab
recruitment was relatively poor in 1982 (ibid.).
Both red and blue king crab catches have decreased 50% from the
I 982-1 983 harvest I evel s because of poor recrui tment ( Kimker
I 984) . It i s not known whether thi s poor recrui tment i s a

function of natural population fluctuations or perhaps indicative
of a declining population, as may be the case with the blue king
crab. Two factors may have adversely affected the blue kjng crab:
it is a geographically isolated small population, which makes it
very susceplible to envjronmental changes that may affect larval
and postlarval survival, and prior to l97B many prerecru'it males
were commercia'l1y harvested because of a misinterpretation of the
minimum 1ega1 size. This harvest removed males that were
essential to tne reproductive segment of the population (ibid.).
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I.

llanner Crab Distribution and Abundance

REGIONhlIDE INFORMATION
Tanner crabs are found in Cook Inlet south of Anchor Point and
throughout the rest of the Southcentral Region. The region is divided
into two areas for management of the species: Lower Cook Inlet (LCI)
and Prince William Sound (Ptrls). The boundaries of these management
areas are mapped in the Tanner crab Human Use narrative found elsewhere
in this volume. Distribution and abundance information specific to the
two management areas is presented following the regional information.
A. Regional Distribution

Three species of Tanner crabs occur in the Gulf of A'laska,
Chionoecetes bairdi, C. tanneri, and C. angulatus (NPFMC 1978).
ela'iTdT-Ts -[h'-mosT cffion-crab i n- thFlT6a-TRonhol t et al .

TSZZ), ana since it is also the target species of the conmercial
fishery, this discussion will emphasize C. bairdi. Tanner crabs
are distributed widely throughout Cook Inlet south of Anchor
Point, around the Kenai Peninsula, and in Pt.lS. Tanner crabs are
found from the littoral zone to depths of 550 m and generally
occupy waters deeper than 90 m (ADF&G 1977 and 1978).
The age of Tanner crabs is difficult to assess. Studies in
Kodiak, PWS, and the northern Gulf of A'laska have shown an average
size at sexual maturity for males of 110 to 115 mm and for females
of 83 rnn carapace width (CI,J)(Donaldson et a] . 1980). A proposed
growth/age relationship predicts that females molt to maturity at
about age five, whereas males become mature at about six years of
age. Recruitment to the fishery occurs at seven to eight years
for ma'les (ib'id. ). The minimum 1ega1 size for male Tanner crab in
Cook Inlet is 140 mm (5.5 inches) and in Pt,lS is 135 mm

(s.3 inches) clr{ (ADF&G 1982).
Areas Used Seasona'l'ly and for Life Functions
A Tanner crab distribution map at 1:1,000,000 scale has been
produced for the Southcentral Guide. The categories of mapped
information are 1) general distribution, 2) known concentrations,
3) known mating concentrations, and 4) known rearing concentra-
ti ons.
Factors Affecting Distribution
Many factors affect the distribution of adul t Tanner crabs,
including low salinity and h'igh temperatures. For more detailed
i nformat'i on see the Tanner Crab Li fe Hi story and Habi tat
Requirements section in volume 1.
Movements Between Areas Used Seasonally and for Life Functions
Migratory movements of Tanner crabs have not been well studied.
Tanner crab migrations are more local than those observed for king
crab ( Kyl e, pers . corm. ) . Tanner crabs appear to mi grate
seasona'|1y, moving into deeper water in the fall and winter and
into shallower water, for molt and spawning, in spring and sumner

B.

c.

D.
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(ADF&G L977). Depth preferences in the Gulf of Alaska have not
been reported, but on the Aleutjan Shelf, Tanner crabs are found
at depths of 50 to 130 m during their reproductive period (Science
Applications Inc. 1980). Tanner crabs migrate into Cook Inlet
from March through September, with the peak of spawning occurring
from May to June (Kyle and Merritt, pers. conrm. ).

E. Population Size Estimation
Crab abundance can be estimated by catch per unit effort of trawl
surveys. 0tter trawl surveys generally use standardized tows
within a survey, but comparing catch rates between surveys may be
difficult. The samp'ling design may plan tows at depth intervals
or may use predetermined 'locations by grid coordinates. The sizes
and species captured by trawls are influenced by the mesh size,
bottom type, and speed of tow. Tanner crab biomass estimates from
the NMFS surveys reported in the following sections should be
considered minimal because of the inability of the otter trawl to
capture larger male crabs at the towing speed used (Ronholt et al.
1977). Trawl surveys for Tanner crab are not conducted in LCI.
Population estimates have been made for legal-size male crabs at
the start of the commerc'ial fishing season. These estimates have
been made by app'lying tag return information to the Peterson
mark-recapture formula. Estimates are usually given with a 95%
confidence interval. The accuracy is dependent on the tagging
method used and how wel'l tags are returned.
Another method for estimating relative abundance of 'lega'l-size

male crabs is the index pot survey used by the ADF&G (Davis 1980).
Standard pots are fished on systematica'l1y selected samp'ling 1oc-
ations for a period of 24 hours. The index number of'lega1-size
male crabs per pot is compared to the number harvested in the
fishery for an index of relatjve abundance.

F. Regional Abundance
Detailed abundance information for Tanner crab follows in the
narratives for LCI and PWS management areas.

II. LOt.lER COOK INLET MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in
the Tanner crab Human Use narrative found elsewhere in this volume.
A. Di stribution

Tanner crab, Chionoecetes bairdi, is distributed throughout Cook
Inl et south dT-fndmr-po'ihTlJFound the Kenai Peni nsul a to the
south and west, and in Kamishak Bay. Tanner crabs are found from
the littoral zone to 550 m. Based on exp'loratory trawls by the
NMFS, adult Tanner crabs appear to be most abundant in the
deepwater region midway between Augustine Island and the Barren
Islands (ADF&G L977).
Concentrations of juveniles have been found in several areas.
Blackburn et al. (1980) report concentrations near Cape Doug'las
and Iniskin Bay, and Paul (1982) reports a nursery in Kamishak
Bay. Early benthic stages of Tanner crab have been mainly found
at depths below 50 m in Cook Inlet and were most abundant at
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stations 150 m and 166 m deep (ibid.). Paul reports an absence of
Tanner crabs of less than 20 mm CW in Kachemak Bay.
Tanner crab larvae appear to be widespread throughout LCI and are
most abundant in outer Kachemak Bay (ibid.). l'lithin Kachemak Bay,
Tanner crab larvae are most abundant from late May through mid
June, with the area of greatest abundance extending due east to
Homer Spit from a point due south of Anchor Point (ADF&G 1977).
Inner Kachemak Bay does not appear to be a major nursery area.
Spawn'ing areas of Tanner crab in Cook Inlet are not known
(B'lackburn et al . 1980) .

B. Abundance
Exploratory otter trawl surveys conducted by the NMFS from depths
of 18 to 730 m are summarized by Maturgo (1972) for the years from
1950 through 1968. These surveys found that the CPUE was highest
in the 91 to 126 n depth zone, with the next highest catch rates
from I27 to 163 m.
The population of 1egal-size male Tanner crabs has been estimated
for the Southern District of Cook Inlet, which includes Kachemak
Bay, using mark-recapture experiments (taU1e 1). Tag recoveries
ranged fron 29 to 55% during the years studied (Davis 1983). The
estimates indicate that the population peaked in I977, with over
2 million lega]-size males, and declined to 690,000 in 1982.

III. PRINCE l^lILLIAM SOUND MANAGEMENT AREA
A map of thjs area and a descrjption of the boundaries are provided in
the Tanner crab Human Use narrative found elsewhere in this volume.
A. Di stri buti on

Tanner crabs are found throughout Pt^lS at all depths except in
areas of rocky substrate. The heaviest concentrations of'lega'l-size males, 135 mm Ct,l or larger, are found in 0rca Bay,
Hinchinbrook Entrance, the 180 m trench (100 fathom) east of
Montague Island, Montague Strait, and the western side of Kayak
Island (Kimker 1983). ADF&G surveys have shown Hinchinbrook
Entrance and 0rca bays to be important mating and rearing habitat
( Ki mker , pers . conrm. ) .
Tagg'ing studies conducted by the ADF&G show that crabs in the
Northern, Hinchinbrook, and Western districts are closely related
to each other (jbid.). Tag recovery shows no interchange between
the Eastern District and the other districts. It is possibly that
Eastern District crabs originate as larvae from the waters of
Southeast Alaska, perhaps in the bays adjacent to Cross Sound and
Icy Strait, where sexually mature male and female Tanners have
been identified. Since larval Tanners can stay in the water
column for up to six months, it is quite like'ly then that unusual
physical environmental phenomena such as storms or changes in
water temperature may result in situations whereby in some years
larval Tanners may settle out at the Cape St. Elias gyrer drd in
other years may settl e el sewhere or not survi ve at al 'l whi'le
traversing the 250 to 300 mi distance from Southeast Alaska
(ibid.).
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Table 1. Population Estimates of Lega'l-Size Male Tanner Crabs at the Start
of Season in the Southern District of LCI, 1976-82

Pounds (Mi I I ions )

Year

Es ti mated
No. of Crabs
(Millions)

Es ti mate 95% Confidence
I nterva I

r976
r977
1978
I979
1980
1981
1982

L.32
2.30
1.63
1.49

.78

.51

.69

3. 69
6.09
4.3?
3.89
2.r4
r.27
1.69

3.4 - 4.0
5.3 - 6.9
3.8 - 4.9
3.2 - 4.6
r.9 - 2.4
1.1 - 1.4
1.4 - 1.9

Source: Based on Peterson mark-recapture experiments (Davis 1983).

B. Abundance
Expl oratory otter trawl surveys conducted by the NMFS from depths
of 18 to 739 m from 1950 through 1968 are sunmarized by Maturgo
(1972). These surveys found that CPUE was high in depths from 90
to 272 m and was highest in the 237 to 272 m depth zone. Ronholt
et al . (1977) found the highest densities of Tanner crab in the
Gu]f of Alaska on the upper continental slopes (200 to 400 m) and'
in particular, in the area south of the Copper River Delta, where
catlh rates averaged 2I5 kg/hr. Ronholt et al. (1976) reported
catches from the Montague Island to Kayak Island area as averaging
L27 kg/hr for 1 to 100 m depths, 110 kg/hr for 101 to 200 m

depths, and 218 kg/hr for 201 to 400 m depths.
Annua'l surveys by the ADF&G have shown a continued decline in the
abundance and distribution of all segments of the PWS Tanner crab
population in recent years. The continued decline 'in the Sound
itse'lf is due to overfishing, and environmental phenomena may be
responsible for the decline in the Gulf of Alaska. Data show that
1984 recruitment wiII be at a historical Iow (K'imker 1984).
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Razor Clam Distribution and Abundance

I. REGIONWIDE INFORMATION
In the Southcentral Region, razor clams are found on beaches of both
Cook Inlet and Prince Wi I I iam Sound (Pt,{S). In this narrative,
regionwide distribution information is followed by distribution and
abundance information specific to Cook Inlet and Prince l.'|illiam Sound.
A. Regional Distribution

In the Southcentral Region, razor clams are found on surf-swept
sandy beaches of Pl,{S and Cook Inlet.

B. Areas Used Seasona'l1y and for Life Functions
A series of reference maps at 1:250,000 scale for razor clam
distribution have been prepared for the Southcentral guide. The
mapped category is known concentrations and depicts areas where
concentrations of razor clams have been observed. These maps may
be found in the reference map series that supplements this text.

C. Factors Affecting Distribution
Razor c'lams inhabit open beaches consisting of fine or coarse sand
with some glacial silt and/or gravel (Amos 1966). (For more
details of factors affecting distribution see the Razor Clam Life
History and Habitat Requirements narrative in vo]ume 1.)

D. Movements Between Areas Used Seasonally and for Life Functions
Clam ve'ligers are dependent upon water currents to carry them to
desirable habitat (Mclean and Delaney 1978).
Young razor clams up to 10 mm (va1ve length) are capable of
vo'luntary lateral movement along the beach surface to about 60 cm

(Nickerson 1975). Large razor clams are believed to be incapable
of voluntary lateral movement, though relocations may occur as a

consequence- of rapidly shifting substrate or washout (ibid.).
Razor clams are, however, capable of very rapid vertical movements
(several feet per minute).

E. Population Size Estimation
In Cook Inlet and PI,JS, the ADF&G carries out regular sampling
trips to test clams for paralytic shellfish poisoning on beaches
approved for commercial harvest of clams to be used for human

consumption. Aside from these sampling trips, very little is done
to monitor the razor clam population on conrmercially harvested
beaches. The razor clam populations on the east side of Cook
In1et, on beaches designated for recreational harvest on'ly, have
been more extensively monitored. Samples of clams from the
east-side beaches are periodical ly dug to determi ne the age
composition of the population and to assess the relative survival
of different year classes. Research associated with population
estimation of even the east-side beaches, however, has been very
'l imi ted (Nel son 1982) .
Studies from the Cook Inlet beaches indicate that success of year
classes varies greatly and that the occurrence of dominant year
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c'lasses is irregular and infrequent (ibid.). Razor clams suffer
high mortality in the larval and iuvenile stages due to adverse
weather conditions, unfavorable currents that carry them away from
suitab]e beaches, predation, and possibly competition with'larger
adults. Because of this, it appears that environmental factors
rather than the size of the parent spawning population determine
the size of each year class (ibid.).

F. Regional Abundance
Razor clam abundance varies from beach to beach, and cannot be
appropriately discussed at the regional level. Abundance
information is contained in the Cook In'let and Plrls discussion in
II. B. and III. B., respectively.

I I. COOK INLET
A. Distribution

Razor clams are found on the east side of Cook Inlet from the
Homer Spit northwest to Anchor Point and thence northeast to Cape
Kasilof, a tota'l distance of approximately 65 mi (Nickerson 1975).
0n the west side of Cook Inlet, razor clams are found from
Kustatan, dt the west Foreland, southwest to Tuxedni Bay' a

distance of about 55 mi (ibid.). Razor clam beds are also found
a'long the north shore of Chinitna Bay, and on the south shore of
Augustine Island (jbid. ).

B. Abundance
The abundance of clams on the east side of Cook Inlet is qualita-
tively described by Nelson (pers. comm. to Nickerson 1975) as

"subsistence level" from Homer to Anchor Point and "sparse" to
"very abundant" from Anchor Point to Cape Kasilof. 0n the west
side of Cook Inlet, abundance varies, and is qual itative'ly
described as "subsistence leve'l " from Kustatan to the mouth of the
Drift River and as "sparse" to "very abundant" from the mouth of
the Drift River to Tuxedni Bay (ibid.). The bed of razor clams at
Chinitna Bay is reported to be "fairly abundant" (Nelson, pers.
cornm. to Nickerson 1975), as js the bed on the south shore of
Augustine Island (Baxter, pers. comm. to Nickerson 1975).

III. PRINCE t'llLLIAM SOUND

A. Distribution
From Cape Suckling to 0rca Inlet, including the adjacent beaches
of Kayak, Kanak, and Hichinbrook Islands, are historically
important commercial razor clam growing areas., with a productive
extent of approximate'ly 140 mi (Nickerson 1975).

B. Abundance
The population on beaches of 0rca Inlet began to decline in 1958,
possibly due to heavy siltation from spring breakup of the Copper
River (ibid. ). The 1964 earthquake, fol'lowed by tsunamis and
sei ches , furthered the decl i ne of these val uabl e cl am beds
(ibid.). An increase in the sea otter population in this area may
now be preventing the recovery of these clam beds (ADF&G 1983'
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Johnson 1982). Abundant clam beds are still found in the Copper
R'i ver-Control 'l er Bay area (ADF&G 1983 ) .
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I.

Shrimp Distribution and Abundance

REGIONWIDE INFORMATION
Shrimp are found in Cook Inlet south of Anchor Point and throughout the
rest of the Southcentral Region. The region is divided into two areas
for management of the speties: Lower Cook In'let (LCI ) and Prince
Wil'liam Sound (Pt,lS). The boundaries of these management areas are
mapped in the shrimp Human Use narrative found e1sewhere in this
voiume. Distribution and abundance information specific to the two
management areas is presented follow'ing the regional information.
A. Regional Distribution

Folrteen species of shrimp in the fami'ly Pandalidae occur in the
Gu'lf of A'liska (Fox 1972), and five of these species are caught by
commerci al fi sheri es : pi nk shrimp ( Pandal us boreal i s ) ; humpy

iniirp (p. Lontrrr!!); ipot shrimi (@onstripe
inrimb 'Cp. *Evpslnotus) j and sidesTripfrhFirnp (Pandalopsis
dispar).lrTfiiljes,pinkshrimpdominatesthecatchin
TFETT-surveys (Davis'1982, Ronholt et al. L977). Adult pandalid
shrimp inhabit waters from the intertidal zone to beyond the
contihental shelf. Pink shrimp are most abundant in depths from
73 to 183 m (Fox 1972).
Age at sexual maturity varies !V species and _by geographical
'l6cation within a species. Pandalid shrimp normal'ly mature first
as males and then later transform into fema'les. The age at first
maturity as ma1es is usually 1.5 years for pink, coonstripe, and

sidestrlpe shrimp. In colder water, however, pink .shrimp may

mature at two or three years (jbid.). It js suspected th.at spot
shrimp are a'lso older at maturity in more northern waters (Kimker'
pers.' corm.). Most shrimp function two years as males before
transforming into females and may become sterile after six years
( Fox 1972).
Areas Used Seasonally and for Life Functions
A shrimp distribution map at 1:1,000,000 scale has been produced
for the Southcentra'l Guide and may be found in the reference map

series that supp'lements this text. The categories of mapped

information are 1) general distribution 2) known concentrations'
and 3) known spawning concentrations.
Factors Affecting Distribution
Genera'l factors - affecting distribution inc'lude temperature qnd
salinty. Detai'ls of thia data may be found in the _Sh.rimp_ Life
History and Habitat Requirements section. More detailed informa-
tion io]'lows in the'narratives for the Cook In'let and Ptrr|S

management areas.
Movements Between Areas Used Seasonally and for Life Functions
The ADF&G began a spot shrimp-tagging program in Unakwik Inlet, in
northern PWS, in 1983. No significant movement of adult spot
shrimp has yet been observed (Kimker 1984a).

B.

c.

D.
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Diel vertical migrations are common among some pandalids. The
period of time shrimp remain away from the vicinity of the bottom
varies directly with the season's number of hours of darkness.
Diel migrations are possibly re1ated to feeding behavior, since
shrimp feed mainly on euphaus'iids and copepods, which also make
diel migrations (Fox 1972).

E. Population Size Estimation
Pink and humpy shrimp abundance has been estimated by catch per
unit effort of trawl surveys (Kimker' pers. conrn.). Trawl surveys
generally use standardized tows within a survey, but comparing
catch rates between surveys may be difficult. The sampling design
may pl an tows at depth i nterval s or may use predetermi ned
'locations by grid coordinates. The size and species captured by
trawls are influenced by the mesh size, bottom type, and speed of
tow.
The ADF&G conducts a trawl index survey program in
areas are selected, and tows are conducted over a

for about 30 minutes. Conmercial species of shrimp
giving an index of the relative abundance of shrimp
the commercial fishery (Davis 1982).

F. Regional Abundance

LCI. Fishable
1 mi distance
are weighed,
available to

for theDetailed information for shrimp follows in the narratives
LCI and Pl,lS management areas.

II. LCI MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in
the shrimp Human Use narrative found elsewhere in this volume.
A. Di stri bution

Pandalid shrimp are distributed in all districts of LCI. Maior
concentrations occur in Kachemak Bay and in the deep waters off
Cape Doug'las (ADF&G 1977). Shrimp are also abundant in the region
between Augusti ne Isl and and the Barren Isl ands , dl though
densities do not reach Kachemak Bay 'levels (Hami'lton et al . 1979).
t,Jithin Kachemak Bay there are over 75 sq mi of habitat with
commercial quantities of pandalid shrimp. Shrimp are distributed
throughout the area but are found in quantity in waters deeper
than 18 m. A migrationa'l movement within Kachemak Bay occurs'
with shrimp moving jnto a deep-water ho1e, 145 m deep, off Yukon
Island in February and March. They remain here until March and
April, whi'le the females drop their eggs, and then disperse
throughout the bay (ADF&G 1977).
Four species of pandalid shrimp (pink, humpy, coonstripe, and
sidestripe) are the major species harvested in LCI, with pink
shrimp comprising most of the trawl harvest. Coon shrimp comprise
most of the pot shrimp harvest (Ky1e and Merritt, pers. conm.).
Spot shrimp are found in nearshore waters a'long rocky substrate,
and some concentrations occur in the entrances of Tutka Lagoon and
Sadie Cove (ibid.). Trawl surveys in Kachemak Bay have shown that
humpy shrimp are more abundant in the fall than in the spring and
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that the most abundant species overall is the pink shrimp (Davis
1982).

B. Abundance
Trawl survey abundance indexes have been conducted by the ADF&G

for commercial species of shrimp in the Southern District of LCI,
which includes the Kachemak Bay area (taUte 1). Spring indexes
have ranged from a low of 2.9 million pounds in 1983 to a high of
16.9 mill'ion pounds during 1973. Two peak population abundances
have occurred in the 11 years of sampl ing. The first peak
occurred from 1973 to 1975, and the next increase happened during
lg78 and 1979. Both these peaks were associated with large
increases in the humpy shrimp population. Humpy shrimp a'lways
comprised a higher percentage of the trawl survey- in the fall' as

compared to the spring survey of the same year. 0verall, the most
abundant shrimp has been the pink shrimp, and it.s popylation
appears more stable than the humpy shrimp popu'lation (jbid.). The
ADF&G al so conducts pot shrimp surveys three times per- year
(March, May,0ctober) to obtain relative trends, primarily on

coonstripe shrimp (Merritt, pers. conrm.).
0ther trawl surveys have been conducted by the NMFS from 1950-1968
in Cook Inlet (Maturgo L972)). Data summarized over the L8 years
show that shrimp were caught as deep as 550 m, with the highest
catches jn the 54 to 90 m dePth zone.

I I I. Pt,'lS MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in
the shrimp Human Use narrative found elsewhere in this volume.
A. Di stributi on

Little information for shrimp species in Pl,lS is available. Most
of the pot shrimp commercial harvest occurs in central and western
Pl,lS, whereas nearly all the cornmercial trawl harvest has occurred
in Icy Bay, a glacial-fed body of water in southwestern PblS

(Kimker 1984b). Two species of shrimp - spot shrimp and
coonstripe shrimp - are harvested in the commercial pot fishery
(Kimker, pers. comm.). In the trawl fishery, pink and sidestripe
shrimp are the dominant species, with pink shrimp the most
abundant (iUia.1.

B. Abundance
Little informatjon is available on the shrimp populations in PWS.

In !982, the ADF&G began a tagg'ing proiect with spot shrimp to
study stocks, migration, and growth (ibid.). Trawl surveys were
conducted by the NMFS from 1950-1968'in depths from 18 to 550 m

(Maturgo 1972). Data summarized over the 18 years show the
highest concentrations of shrimp in the 54 to 126 m depth range.

323



Table 1. Abundance Index Estimates of Shrimp from Surmer and Hinter Trawl
Surveys in the Southern District of Cook Inlet

Year Month
Abundance Index

(Mi l'lions of Pounds )

Range
(Mi 1 

'l i ons of Pounds )

197 1

L972

1973

r974

1975

r976

1,977

1978

r979

1980

1981

L982

19834

19844

May

May

May

June

May

May

June

May

May

May

May

May

May

May

3.7L

7 .72

16.88

13.58

16. 19

7 .7t
5.81

11.55

10.59

7.32

6.92

4.37

2.9

4.1

2.97 - 4.45

4.98 - 10.46

1,2.19 - 21.58

10.48 - 16.67

rt.67 - 20.7r

s.53 - 9.89

4.82 - 6.80

8.64 - 14.46

8.38 - L2.8r

5.89 - 8.7 4

5.65 - 8.20

3.41 - 5.32

2.2 - 3.6

3.0 - 5.2

L976

1977

t978

I979

1980

1981

Lg82a

19834

Oct. -Dec .

Nov.

Oct.

0ct.
0ct.
Oct.

Oct.

Oct.

L0.25

10.51

t6.52
16. 14

24.06

7.88

7.4

6.9

8.04 - L2.46

7.47 - 13.55

12.31 - 20.74

12.38 - 19.90

19.42 - 28.70

5.76 - 9.99

5.4 - 9.3

4.9 - 8.8

Source: Based on

a Merritt, pers.

pounds

corm.

of commercial species of shrimp on'ly (Davis L982).
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I.

Sitha Blach-tailed Deer Human tlse

POPULATION MANAGEMENT HISTORY
A. Introduction

14ithin the Southcentral Region, deer are found on'ly in the Prince
Will iam Sound (Pl.lS) area in Game Management Unil (GMU) 6.
Information will be presented and discussed on the basis of this
GMU, as harvest data by subunit are not available. The Prince
William Sound subregion, as defined in the Alaska Habitat Manage-
ment Guides, is equivalent to the western portion of GMU 6. Deer
do not occur in the eastern portion of GMU 6, east of Cape

Suckl i ng.
B. Regional Surmary of Hunting

1.- Brief reqional sumnary of human use infor[ation. Although
ted harvest

of deer from the Southcentral Region is a small percentage of
the statewide deer harvest. In typical years, this region
contributes 4 to 7% of the statewide harvest. A maximum of
16% was reported for 1977, a year in which weather conditions
were highly favorable for deer hunting in PWS and unfavorable
in Southeast Alaska. The Pl.lS deer harvest probably fluc-
tuates between 500 and 

.|,500 
deer annual1y. Except for '1980'

harvest data are poor.
?.. Managerial authorjty. In L925, the Alaska Game Cormission

was estaEl-isfiEd--by an act of Congress "to protect game

animals, land furbearing animals, and birds in Alaska, and
for other purposes. " Thi s was the begi nni ng of formal
wildlife management in Alaska. Concument with statehood in
1959, under authority of Article VIII of the State
Constitution, the legis'lature established the Department of
Fish and Game. The Division of Game and Board of Fish and
Game were given jurisdiction over deer. In 1975, separate
boards of game and fish were created by'legis'lative act
(ADF&G L976). Deer hunting is controlled under the Alaska
Game Regulations.

GMU 6
A. Boundaries

GMU 6, as defined according to AS 16.05.250(1) and (7)' includes
that area draining into the Gulf of Alaska and Pt,'lS between Icy Bay
and Cape Fairfield, excluding the Nellie Juan and Kings River
drainages but not extending above Miles Glacier on the Copper
River; and including Kayak, Hinchinbrook, Montague and adiacent
islands, and Middleton Is'land (see map 1). The eastern boundary
of the Southcentral Region, as defined for the A1aska Habitat
Management Guides, extends north from Cape Suckling and excludes

II.
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B.

c.

the eastern portion of GMU 6. Deer do not occur in the excluded
area, SO no corrections are necessary to the harveSt data.
Management Obiectives
As discri bed 'i n the Pri nce Wi I I i am Sound Deer Management Pl an

(ADF&G 1976), the management goat is to provide thq public.with
the greatest sustained opportunity to participate in hunting deer.
Management Considerations
1. -Matchinq harvest and population levels. Deer harvests vary

to snow accumulation
during the hunting'season. snow depths jn excess of L8-24
inchei in cl'imax forests force the deer to concentrate along
the beach fringe (ADF&G 1980), where they are highly.vulner-
able to hunt.ing by boat (ADF&G 1976). A potential lot
overharvest can bccur under a specific combination of condi-
tions: when a serjes of severe winters (deep snow persisting
for several weeks) results in low recrujtment; when the deer
population is low; when snow j-s d...p.enough to concentrate
itebr along the beach fringe ear]y in the hunting season; and

when favbrable weather causes heavy hunting pressure
(Reynolds 1975). Such conditjons led to emergency closure of
the- season in mid December 1973. If deep snow had occurred
in the fall of !978, a similar closure would have been

necessary.
At the 6ther extreme, the lack of predators and restrjcted
winter range for deer on the islands of PlrJS can result in
popul ati on .i ncreases beyond the carry'ing c_apaci ty 

_ 
of 

. 
the

iliirter range and cause high winter morta'lity. In this
situation, liberalization of bag limits may be necessary to
jncrease harvest, as waS recommended for the 1982 season
( Reynol ds 1983 ) .

2. Preiation. The larger islands in the PIIJS area' where most
ffi-rcur, are essential ly free of natural predators.
[l|olves and coyotes are not present on these islands. Bears
are found on fhe jslands but hibernate during the winter when

deer are most vulnerable to predation. When bears emerge_in
the spri ng they uti I i ze the carcasses of deer w'inter ki'l 'l s.
In summer, Oeei are more w'ide1y dispersed in alpine areas and

Can escape from bearS more easily, aS their mgvements are not
restrictbd by snow. From the eastern sjde of PWS to the
Copper Ri vef, coyotes and I ow . habi tat qua'l i ty_ 1 im'i t 

. 
deer

pobutations on ine mainland (ADF&G L976). The -lacf of
inoi^tat 'ity due to natural predators on the l arger i sl ands of
PtlJS allows deer populations to rapidly increase beyond !h.
I imi ted carryi ng capaci ty of the wi nter range. Mass i ve
mortality dud to winter kills then takes place,. as -occurred
between igqs ana 1950 and three more times in the following
three decades (ibid.). Harvest of deer by man, based on

careful management practices, can take the place of natural
predati on.
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4.

3. Illegal harvest. Harvest of more than the 1ega1 limit of
eer occurs commonly in GMU 6. In 1968, 16% of 100 hunters

interviewed in Cordova admitted to taking more than the legal
limit of four deer (Reynolds L974). In 1973, Reynolds (1975)
estimated that, because of unreported harvest above the legal
limit, the realistic harvest by Cordova hunters was close to
1,000 deer, 39% greater than the reported harvest of 720.
For details, see II.E.3. be'low. Under normal circumstances'
winter weather conditions rather than harvest have the most
significant impact on deer populations in the Pl.lS area. The
i'l l ega'l harvest i s usua'l 1y i nsigni f icant to the deer
popul ation. Unusual ci rcumstances that can I ead to
overharvest were discussed in II.C.1. above.
Changes in land ownership. Timber lands on critica'l winter
deer-Fanle-lnTI,JJ aae bGing transferred to private ownership
under the Alaska Native Claims Settlement Act. To date, most
logging has occurred in relatively small b'locks and in areas
of little importance to deer. Climax forests in which the
age distribution of the trees is uneven are critical to deer
in winter, and cutting of such stands, whether as'large or
smal I clearcuts, wil I reduce deer populations, dS has
occurred in Southeast Alaska (ADF&G 1980).

5. 0i1 po'l1ution. 0il tanker traffic through Pl^lS raises the
posyi6il8- of oi 1 spi 11s. If a spi 11 were to reach a

critical deer beach and cover the ke'lp and dead grasses and
sedges at the time when they were the only winter food source
for deer, cleanup would be impossible and substantial deer
moral i ty coul d occur (ADF&G 1976) . For detai I s on deer
nutritional and feeding patterns, see the Life History and
Habitat Requirements narrative.

Period of Use
Utilization of the deer herd in GMU 6 began in 1935, 12 years
after the last of 24 deer had been transplanted to the islands,
when a huntjng season for bucks was begun. In 1953, sport harvest
of all deer except fawns was made legal, and in 1960 the restric-
tion on fawns was'lifted. Prior to 1964, seasons and bag limits
varied greatly from year to year. Since then, the season and bag
1 imits have remained I iberal , running from August 1 through
December 31, with a limit of four deer through 1981 and five
thereafter. Sport hunters seek deer early in the season, in
alpine areas, while hunters more interested in meat tend to hunt
late in the season after deep snow forces deer to low elevations.
In years of light snowfall, the latter may not hunt deer (ADF&G

L976, 1980).
Human Use Data
1. Reoorted human use data. Tab'le 1 summarizes the data avai'l-

ffir under general harvest regulations.
Deer are the most important source of big game meat in
regions in which they occur (ADF&G 1980). They are a'lso
taken by sport hunters as trophies. The hides can be

D.

E.
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2.

3.

utilized to make garments or rawhide'lacing, or they can be
used for other purposes.
Quantitative data on residency of hunters who uti'lize deer in
the Southcentral Region are avai I abl e only for I 980
(taUt e 2). Residents of GMU 6, interested primarily in
obtain'ing meat, accounted for 43% of the reported harvest.
Harvest by Anchorage residents h,as a close second at 34%.
Hunting deer for sport as well as for meat by nonlocal
residents has increased over the past 10 to15 years unti'l it
now accounts for most of the harvest. The locals use fish
boats or small aircraft for transport to hunting areas, while
the nonlocals travel by recreational boats or small aircraft
(ADF&G 1976) to several USFS cabins.
Reported harvests of deer in the Southcentral Region over the
past 10 years are compiled in table 1 and compared to
statewide totals for years in which the latter are available.
The estimated number of deer harvested per year, however,
ranges from a low of 500 to a high of 1,500, with an average
of about I,000. The relative importance of harvest from each
of the major islands varies from year to year. Harvests have
been generally increasing throughout the base period, because
of a series of mild winters that have allowed the deer
populatjon to increase, rather than because of habitat
recovery (Reyno'lds 1983). The contribution of southcentral
deer to the statewide harvest is very low, 4 to 7% fron 1972
through 1976. In 1977, a year of exceptional'ly high harvest
in GMU 6 and of average harvest statewide, the regiona'l
contribution was 16%. More recent data are not available
because of lack of statewide deer harvest estimates.
Historical use levels. Although historical deer harvest data
ffi whole ar-e available (e.g., Courtright
1968), no sources specific to GMU 6 were found.
Qualifications and limitations of data. Data on deer harvest
from GMU 6 and statewide are poor throughout the l0-year base
period. Lack of cooperation by hunters in returning harvest
report cards and lack of funds for extensive questionnaires
or surveys and for evaluating data col'lected are major'limitations. No single data collection method was used
throughout the base period. Interviews by J. Reynolds with a
subsample of 100 Cordova residents who obtained deer harvest
tickets were conducted from 1972 through 1977 and in 1981.
Harvest tickets were required from 1969 through 1979 and the
resul ts analyzed from 1975 through 1979. Severe under-
reporting in harvest reports is obvious in comparing those
data with the Cordova interviews. 0n'ly in 1980 was a
thorough questionnaire survey performed. The real istic
harvest in 1980 was considered average, as was that in 1979,
yet the 1980 harvest determined through use of the question-
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Table 2. 1980 Pt{S Deer Harvest by Residency

Resi dency
Total Success.

Hunters Hunters Deer
t

Deer

$
t Hunters

Hunters Success.

Deer
Per Deer

Success. Per
Hunter Hunter

Anchorage area
Unit 6o

( Cordova )

Kenai Peninsula
Palmer area
Fai rbanks area
Glennal len area
Kodi ak

0ther Al aska
rlLower 48tt

Unknown

Tota I s

353

305
(227)

79

46

4l
l3
21

t4
6

21

899

r48
134

(ll4)
35

20

ll
7

ll
6

I

12

385

317

407
(3s4)

63

40

26

12

40

I

29

942

33.7
43.2

(37.6)
6.7
4.3
2.8
1.3
4.3

.7

.l
3.1

| 00.2

39.3
33.9

( 2s.3 )
8.8
5.1
4.6
1.5
2.3
't.6

.7
2.3

1 00.1

41.9
43.9

(s0.2)
44.3
43.5
26.8
53.9
52.4
42.9
16.7
57. I
42.8

2.1 .9
3.0 .3
(3.r) (r.6)
r.8 .8
2.0 .9
2.4 .6
1.7 .9
3.6 I .9
1.2 .5
1.0 ,2
2.4 1.4
2.5 I .l

Source: Reynolds, pers. comm.

a Includes Cordova, Valdez, Tatitlek, and Whittier.

na'ire was double that determined from harvest reports in the
previ ous year ( Reynol ds 1982 and 1983 ) . Simi I ar probl ems
pertain to deer harvest records el sewhere in the state.
Statewide harvest has been estimated only through 1977.F. Significance of Particular Use Areas

See the 1:250,000-sca1e reference maps available in area offices of
ADF&G and the 1:1,000,000-scale maps in the Atlas to the guide for
the Southcentral Region. These maps show areas consistent'ly used
fot hunting of deer under general harvest regulations (inC1uding
hunting primari'ly for meat as well as primarily-for trophies). The
more important use areas are the beach fringe and road system near
Cordova and the beach fringes of the following is'lands: Hawkins
and Hinchinbrook islands, tire northern and soutiern ends of Montague
Island, and the east side of Knight Island (Reyno'lds, pers. comm:).
Hunting is concentrated on Hawkins Island early in the season. If
snow forces deer to the beach fringe, hunters interested mainly in
meat utilize primarily Hinchinbrook and Montague islands and take a
larger total number of deer (ADF&G 1976).
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Projected Change in Demand
Hunting pressure, particularly from sport.hunters outs'ide the Pt,lS

area, 'is. expected to increase gradually (ibid.). Harvest levels
cannot be accurately projected because of the overriding influence
of weather conditions on deer survival, deer movement patterns' and
hunting effort. Fluctuations within the base period range can be

expected in the near future.
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I.

Caribou Human tlse

POPULATION MANAGEMENT HISTORY
A. Introduction

Caribou range throughout most of the Southcentra'l Region. Because
of their general affinity for certain migration routes and ca'lv'ing
areas, and the common nature of the'ir behavioral patterns, most
caribou groupings are sufficiently discrete to be recognized by
managers as herds. In Southcentral Alaska, most ierds range
within one game management unit (GMU), except the Nelchina herd.
Information will be presented and discussed on the basis of the
following GMUs (see niap 1): GMU 7 (Kenai Mountains herd)' GMU 15A
(Kenai Lowlands herd), GMU 11 (Mentasta herd), GMUs 1-3, 14A' 148
(t'telchina herd), and GMU 16 (part of Mulchatna herd). - Harvest
data, when availab'le, will be presented at the subunit level in
GMUs 13 and 16. GMUs 7 and 11 have no subunits; data from GMUs

14A and 14B will be combined with GMU 13. Reported human use data
will also be presented at the minor tributary level within each
GMU.

B. Regional Summary of Hunting
1.- Brief reqional summary of human use information. Human use

ated wide'lY
because of the cyc'lical nature of caribou population numbers
and their distributional patterns, which, a'long with weather
conditions and access, determine the availability of caribou
to hunters. The reported harvest of cari bou from the
Southcentral Region is probably an accurate representation of
human use of caribou in the region, because all hunts have
been based on a permit-drawing system since L977. The
reported harvest for several herds in Alaska underestimates
the actua'l take, because of the widespread failure to report
a'l 'l takes on harvest ti ckets, parti cul arly i n rural areas.
Thus, it is difficult to compare caribou human use data of
the Southcentral Region with those of other regions or of the
state as a whole.
l,'lithin the Southcentral Region, the reported harvest of
caribou has increased from 475 in 1977 to 1,116 in 1983. In
this period, the mean annual harvest was 861 animals (s.d. =

231.1). The reported harvest of caribou in the Southcentral
Region has averaged approx'imately 25% of the reported
statewide caribou harvest over the last three years and
approximate'ly L0-I2% of the estimated total statewide
harvest. The amount of hunter effort as indicated by the
minimal number of hunter-days reported was on'ly available for
most GMUs for 1981, L982, and 1983, and measured 5,775,
7,061, and 6,603 days, respectively. The number of hunters
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jn thjs period more than doubled, fron 822 in 1977 to 1,718
in 1983 (BGDIF 1977-1983).
Human use of cari bou i n Southcentral Al aska 'is l arge'ly
determined by accessibility. In the past, mov_ements of some

caribou along or across 
- road systems resulted 'in large

harvests. Wi ttr the devel opment and wi despread use of
snowmachines, harvests of accessible carjbou became

excessive. Early hunting seasons during the mid 1970's,
whi ch I imi ted hunti ng io snow-free pepi ods , have hel d

harvests at desirable levels. Access to Nelchina caribou in
the fall is now available from the Denali Highway, from the
Glenn Highway at Eureka, from the Lake Louise and 0ilwell
roads, fhe -Richardson Highway between Paxson Lake and

Glennallen, and from the Tok cut off. Access to the Mentasta
herd i s possi b'le by ORVs and 4l^lD vehi c'l es on the Nabesna

Road. Thbre is a trail system that radiates from the Nabesna

Road and extends back to fall caribou habitat. Aircraft
access is limited to a few scattered bush strips located on

the western slopes of the Wrangell Mountains-. Access to
Kenai caribou is'regulated by the U.S. Forest Service, which
prohibits use of off-road vehicles during snow-free periods
(ADF&G Le77).

Z. Managerial. authgrity. In 1925, the Alaska Game Commission
waffi an act of Congress "to protect game

animals, land furb-earing animals, and birds in Alaska, and

for other purposes. " -This was the beginn'ing of formal
wildlife managehent in Alaska. Concurrent with statehood in
1959, under authority of Article VIII of the State Constitu-
tion, the leg'islature established the Department of Fish and

Game. The Division of Game and the Board of Fish and Game

were g'iven jurisdiction over caribou. In L975' separate
boardi of gime and f i sh were created by 

_l 
egi s'lat j ve act

(ADF&G 1976) . Cari bou hunti ng i s control I ed under the
Alaska Game Regulatjons.

II. GMU 7
A. Boundaries

GMU 7, as defined according to 5 AAC 90.010, includes that portion
of the Kenai Peninsula draining into the Gulf of A'laska between
Point Gore and Cape Fairfield and inc'luding the Nel.lie Juan and
Kings River drainages, the drainages jnto the Kenai Rjver upstream
frot the Russian 

-River from the east, and the drainages into
Turnagain Arm south of the Twentym'ile River dra.inagg and east of
the C6ugach National Forest boundiry of GMU 15(A). 

-(See 
map 1.)

B. Management 0biectives
Accoiding to lhe Kenai Mountains Caribou Management _Plan (State of
Alaska tg8+a), the management objective js primarily to protect,
maintain, and enhance the caribou popu'lation in concert with other
ecosystem components, thereby ensuring its capability to provide
sustiined opportunities for-caribou hunting under aesthetically
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c.

pleasing conditions, and secondarily to provide sustained
opportunities to view and photograph caribou.
Management guidelines include the following:o Maintain a posthunting season population of 250-300 caribou,

with an adult sex ratio of 25 bulls per 100 cowso Control access, number, and distribution of hunters and
methods of hunter transport, if necessary, to maintain
desired harvest levelso Encourage public viewing and photography of caribou in a

wilderness situation
Management Considerati ons
1. Limited public access. The area where caribou are normal'ly

ffif-road vehicles in snow-free months by
the U.S Forest Service and is difficult to reach by airplane.
Access is generally by foot from the Resurrection Trail.
Because of this low accessib'i'lity, hunters cou'ld fail to
harvest the annual population growth, which could cause the
population to exceed the carrying capacity and thereby damage
the range.

2. Predation. l,lolf numbers have increased throughout the herd's
range, and wolf predation on caribou is apparently increasing
(Spraker 1981).

3. 0verpopulat'ion. The range occupied by this herd contains
TilfilTTl'it-Tichen growth . Because the cari bou uti I i ze the
same range summer and winter and I ichens are extremely
vulnerable to trampling, some risk of forage depletion exists
if numbers increase too high.

Period of Use
In May 1965, a group of 15 caribou originally from the Nelchina
herd were released near the Chickaloon River and by 1969 had
established itself in the mountainous area west of the headwaters
of Resurrection Creek. The herd grew rapidly, and by L97l the
area bio'logist recormended that a hunting season be established to
control the rapid growth of the herd. The initial season was
designed to harvest approximately 20 caribou on a permit basis
(Leroux and Davis 1973).
In the first caribou hunting season on the Kenai Peninsula since
prior to 1910, 46 hunters appl ied for permits. Twenty-one
permittees harvested six bulls. Table 1 shows a surmary of
harvest season length since 1972. Prior to L977, seasons varied
but the bag 'limit was constant. Since then, season length (August
10-0ctober 31) and bag 'l imits (one caribou) have remained
constant.
Hunters generally harvest caribou early in the season, with 67 to
84% of the harvest occurring before August 31 (ADF&G 1976, Leroux
1e7e).
Human Use Data
1. Reported annual human use. Table 2 summarizes the available

vest of caribou under the general
harvest regulations. Most hunters (around 95%) are Alaskan

D.

E.
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Table 1. Caribou Season Length, Number of Permits Issued, and Harvest
Totals for GMU 7, L972-84

Year Season
Permi ts
Issued

Total
Harvest

1972-73
t973-7 4
r974-75

L975-76

1976-77
1977 -78
r978-79
1979-80
1980-81
1981-82
1982-83
1983-84

Aug. 10-Nov.
Aug.10-Mar.
Aug.10-Nov.
Jan. 1-Mar.
Aug. 10-Nov.
Jan. L-Mar.
Aug. 10-Mar.
Aug. 10-0ct.
Aug. 10-0ct.
Aug.10-0ct.
Aug. 10-0ct.
Aug. 10-0ct.
Aug. 10-0ct.
Aug. t0-0ct.

30
31
30
31

l?p
aib
31
31
31
31
31
31
31

20
250

5734

86e1
457d
100
100
100
100
100
150
150

87

49
26
30
33
2T
2I
28
29

6
t2
44

Source: ADF&G 1973-84.

a Unlimited permits available.

b Closed early by emergency order when harvest goal was reached.

residents and, in particular, live in the Anchorage area
(40%) or on the Kenai Peninsula (55%) (ADF&G 1984). Although
the number of permits was raised from 100 to 150 in 1982, the
number of hunters has not increased significantly, reflecting
the limited access to the herd.
Considering the difficulties of access to the area' strong
recreationil values are 'imp1 ied as the primary harvest
motive, dlthough very I imited trophy hunting and some

nonconsumptive use do occur.
Guiding is of minor importance, with only a few guides
operating in this area (ADF&G 1977). Nonconsumptive usg is
primarily incidental to hiking on the Resurrection Trail; a

few peopl e occasiona'l'ly hi ke to the area primarily to view
and photograph cari bou . Some i nc'idental vi ewi ng a'l so occurs
in conjunction with hunting for other species. Most
nonconsumptive use takes place in the summer,.whereas hunting
occurs primarily in the late surmer and fall (ibid.). Almost
all the harvest is taken between August 10 and the latter
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part of september. Horses provide the easiest access,
i1 tnough most hunters backpack to the area above the
Resurrection Trail. Some aircraft can land at Swan Lake, but
hunters still have to hike several hours to reach areas where
cari bou m'ight be I ocated.
As previoui'ly mentioned, this herd has been hunted only since
1972. The number of caribou harvested from this herd has

ranged from 6 in 1972 to 87 in 1975-1976 (table 2), !u_t since
management changed to a permit-drawing system in 1977, the
harvest has averaged 27 animals (s.d. = 4.5).

F. Significance of Particular Use Areas
Th6 reader is referred to the 1:1,000,000-scale human use maps in
the Atlas to the guide for the Southcentral Region and to the
I2250,000-scale reference maps available in area offices of the
ADF&G. These maps show the levels of reported harvest and numbers

of hunters and hunter-days in 1983 by minor tributary.
Some of the more important use areas inc1ude the alpine portions
of the Big Indian and Little Indian creeks, Resurrection Creek-
Trai'l , Resurrection Pass-Afanasa Creek area, Wo'lf Creek' Cannon-
ball Creek, Hungry Creek, Amerjcan Creek, and Colorado Creek.
Table 3 summariz-es hunter effort and success in these areas in
1982. Sixty-five percent of all hunters shot 85% of the total
harvest in 7t% of the total time expended in these eight areas.

Table 3. Hunter Effort and Success by Geographic Area in GMU 7 in 19824

Area
Total
Days Harvest

No.
Hunters

Resurrection Creek
Resurrection Pass
Big Indian Creek
Wol f Creek
Cannonbal I Creek
Hungry Creek
Colorado Creek
American Creek

Total
Unit 7 total

- Trail
- Afanasa Creek

n
9
7

4
7

5
4
5

51
82

6
1

4
3
1

4
3
2

24
28

54
39
22
T7
25
16
10
18

201
282

Source: BGDIF 1982.

a 1982 data were used instead of
describing location of effort.

1983 because they were more specific in
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VI. GMU

A.
11
Boundari es
GMU 11, as defined according to 5 AAC 90.010, includes that area
draining into the headwaters of the Copper River south of Suslota
Creek and the area drained by a'll tributaries into the east bank
of the Copper River between the conf'luence of Suslota Creek and
the Sl ana Ri ver and Mi l es G'lacier.
Management Objectives
According to the North Wrangell Caribou Management P'lan (State of
Alaska 1984b), which app'lies to the area bounded by the Cheshnina
River north along the Copper River to the Nabesna Glacier, the
primary management obiective of this plan is to provide sustained
opportunities to hunt caribou under aesthetical'ly pleasing
condi ti ons .
Management guidelines include the following:o Control access, numberr attd distribution of hunters and

methods of hunter transport, if necessary, to maintain
aesthetic hunting conditionso Maintain early-season use of caribouo Maintain a minimum precalving caribou population of 2,500o Maintain a minimum posthunting season population sex ratio of
35 bul 'ls per 100 cowso Encourage a natural fire regime on caribou rangeo Di scourage I and use practices that adversely affect the
wilderness character of the area

Management Consi deratj ons
1. Predator management. Predation and accidents probably

ffiority of adult natural mortality (Bos
L974). The distribution and abundance of wolves on the
Mentasta caribou range is not wel'l known. However, during
survey f1 i ghts , wol ves have often been observed i n
association with caribou. Much of the caribou range 'lies
within the Wrangell-St. E'lias National Park and Preserve.
Predator control measures are not permitted on park or
preserve lands. Decreased wo1f harvests have resulted from
the creation of the park and preserve and associated NPS

regulations. Wolf predation could limit caribou populations
(State of Alaska 1984b).

2. Access. The harvest of Mentasta caribou has traditionally
6Een I imited by poor access. Since 1980, hunters using
aircraft or off-road vehicles have accounted for 80-95% of
the harvest. Anjmals are often taken 'incidentally to hunts
for other species. The greater availability of caribou in
the west (Nelchina herd) and to the north (Fortymile herd),
coupled with limited access to the Wrangell Mountains, have
served to limit hunter pressure on the Mentasta herd.

D. Period of Use
According to Skoog (1968), after the winter of 1931-1932, seasonal
movements of the Fortymile herd south of the Alaska Range ceased.
Some remnant groups formed the Mentasta herd (upper Copper River

B.

c.
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E.

area) and the Chisana herd (White and Chisana rivers area).
However, Bos (1974) proposed that caribou probably occupied these
areas prior to the Fortymi'le herd's migrations. Nevertheless,
very little human use of the Mentasta herd probably occurred
during the 1930's and 1940's because of the scarcily of caribou in
the upper Copper River area. Scott et al. (1950) reported that
only a smal I number of caribou were harvested in the Mt.
Sanford-Upper Copper River area and were taken incidentally to
sheep or brown bear hunting.
In the past, periods of human use corresponded with those
established for the Nelchina herd. From 1946 to 1955' sp]it
seasons were used to manage this herd. Animals could be harvested
general 1y from August 10 to September 30. A short second season
occurred during the first two weeks of December or the last 10

days of November. In 1956, the season was lengthened to last from
August 10 to December 31.
From 1963 until the winter of I97I-I972, the season was extended
even further and lasted until March 31. In L972, bag limits and
season length were drastical'ly cut in response to indications that
a drastic decline in caribou numbers had occurred. (See table 4
for 1973-1984 seasons, bag limits, and permits.)
Human Use Data
1. Reported human use data. Table 5 summarizes human use data

n GMU 11. Most hunters of Mentasta
caribou have been Alaskan residents. Almost 60% of the
permits issued annually since 1977 have been used, and almost
60% of those who did hunt bagged a caribou. In 1983, hunters
spent an average of four days afield.
Roughly 58% of all hunters since 1978 used ajrcraft,21% used
a highway vehicle and/or walked, and 15% used 0RVs. Almost
72% of all successful hunters flew into their hunting area,
l% by foot/highway veh'icle, and 13% by ORV. Hunters
transported by aircraft showed a 75.8% success rate, with
hunters by highway vehicle at 33.3% and ORV hunters at 55%.

In GMU 11, the caribou harvest since 1977 has averaged 126
animals and ranged from 52 in 1977 to 149 in 1978. This
harvest generally removes rough'ly 5% of the total population
and about 7-8% of the adult population. Alaska residents
have been responsible for 86 to 97% of the kill over the past
six years, oF approximately 116 caribou per yea!. Most
resid-ents sought to obtain meat for their families (Stratton
1983). This type of hunting, where most hunters use aircraft
to reach areas that they then hunt on foot, frequently
provides a high level of enjoyment per animal harvested.
Hunters in GMU 11 in 1983 were primari'ly residents of the
Nelchina Basin-Valdez area (43%), Anchorage area (37%) t
Southeast Alaska (8%) , and the Palmer-Wasi I la area (7%)
(ADF&G 1e84).

2. Historical use levels. Prior to
ffiituted,the

1968, when the harvest
size of the harvest was
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Table 4. Mentasta Caribou Herd Seasons, Bag Limits, Permits, and Harvest in
GMU 11, 1973-84

Year Season

Harvest

Bag Limit Permits Known Estimateda

L973
t974
r975
L976
t977
1978
L979
1980
1981
L982
1983
1984

Aug.10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.
Aug.10-Sept.
Aug. 10-Sept.
Aug. 10-Sept.

30
30
30
30
30
30
30
30
30
30
30
30

I caribou
L caribou
I caribou
1 caribou
1 caribou
I caribou
1 caribou
I caribou
1 caribou
1 caribou
1 caribou
1 caribou

:::

150
350
350
350
350
350
350
350

81
90

143
236

52
I49

99
t44
135
141
91

99
105
r62

?u-o_

a
by

Source: ADF&G 1973-84.

--- means no data were available.

Estimated harvests based on herd-specific extrapolation formula developed
ADF&G.

not documented. In 1968 and 1969, the reported harvest of
about 300 animals, although numerically small, rdy have
amounted to 10 or 1,5% of the total herd size, assuming a
popul ation of 2,000-3,000 animal s. Seasons ran from
August 10 until March 31. Aircraft was essential'ly the only
access means because the Nabesna road was not maintained in
winter in those years (Bos L974). In 1970 and I97I'- winter
maintenance of the Nabesna road allowed easy access for many
hunters on snowmachines. The reported harvests of 846 in
1970 and 1,693 in 1971 probably consisted mainly of Nelchina
caribou that wintered in large numbers in the Slana-Nabesna
road area, where they overlapped elements of the Mentasta
herd. Undoubtably, the harvest of Mentasta caribou increased
substantia'l1y in those years because of the increased access
(ibid.).
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F.

In L972 and 1973, bag limits were reduced from three to one
caribou and the season shortened to end in late September'
eliminating the winter hunting period. Also, Nelchina
caribou did not move eastward in these years during the open
season (ibid.), thus not inflating the reported kill of the
Mentasta herd as in past years. Harvests of 89 and 46
animals were reported for 1972 and 1973, respective1y.
Most hunters in GMU 11 from 1969 to L972 chartered local
aircraft or hunted with guides. Almost one-third of the
reporting hunters in L972 were nonresidents, which reflects
the guided component of hunters. Seventeen percent of the
successfu'l hunters hunted from highway vehicles or on foot
from major roads, and hunters using aircraft' ORVs, oF

snowmachines were 3L%, 25%, and 16% successfu'l, respectively
(iuia.1.
Human use of the Mentasta caribou herd in GMU 11 remained
fairly static throughout the mid 1970's and was comparable to
the Igll-tggZ permit draw period. Since the beginning of
shorter seasons, lower bag I imits, and a random permit
drawing, GMU 11 hunters have been almost exclusive'ly Alaskan
res i dents .

3. Qualifications and limitations of data. The value of data
tg and statewide is

diminished by the lack of cooperation of rural residents'
especial 1y in the area of the northern and southwestern
herds , i n compl eti ng thei r harvest report forms . Thi s

results in severe underreporting in harvest data reports.
Even in a permit-drawing hunt, the exact number of caribou
harvested is never known. No consistent data collection
format was used over time. This is understandable, however,
in light of the changing data needs for management. Some

hunters report more than one means of transportation used;
therefore, data describing transport means may not indicate
the actual number of either successful or unsuccessful
hunters afield. Unsuccessful caribou hunters are not
required to mark the method of transportation on the harvest
report card. Until 1981, data describing hunter effort in
the form of days hunted was not collected for the caribou
herds in the Southcentral Region. A smal'l number of hunters
annually fai'l to report days hunted, which makes the data
sunmarization process more difficu]t. In GMU 13, data broken
down to the subunit level were not availab]e until 1981.

Significance of Partjcular Use Areas
The reader is referred to the 1:1,000,000-scale maps in the At'las
to the guide for the Southcentral Region and to the
1:250,000-scale reference maps available in area offices of the
ADF&G. These maps will show areas used for the hunting of caribou
under the general harvest regulations. The more important use
areas are summarized in table 6.
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Table 6. Significant Harvest Areas for the Mentasta Caribou Herd in GMU 11

by Minor Tributary, 1983

Locati on

No.
No. - Days

Hunters" Hunted

Successfu'l No.
Hunters - Days

(Harvest)" Hunted

Copper River east-side drainage
between Nadina R. and Sanford R.

Tanada Creek

Copper Riven east-side drainages
between Sanford R. and Boulder Cr.

Boulder Creek to drainage east
of Drop Cr.

Copper River area above Slana River,
excluding Tanada Cr.

Total (% of total GMU 11)

Total for GMU 11

36

24

11

102(58)

175

118

54

44

30

60

306(4s)

673

65

45

35

16

29

25

18

15

8

18

13

72(80) leo(71)

90 66

Source: ADF&G 1984.

a Includes only those hunters who report days hunted.

V. GMU 13
A. Boundaries

According to 5 AAC 90.010, GMU 13 is defined as that area westerly
of the east bank of the Copper River and drained by a'11 tributar-
ies into the west bank of the Copper River from Mi'les G'lacier and
including the S'lana River drainages north of Suslota Creek; the
drainages into the Delta River upstream from Clear Creek and Black
Rapids Glacier; the drainage into the Nenana River upstream from
the southeast corner of Mt. McKinley Nat'iona1 Park at t'{indy; the
drainage into the Susitna River upstream from its junction; the
drainage with the Chulitna River; the drainage into the east bank
of the Chulitna River upstream to its confluence with Tokosltna
River; the drainages of the Chulitna River (south of Mt. McKin'ley
National Park) upstream from its confluence with the Tokositna
River; the drainages into the north bank of the Tokositna River
upstream to the base of the Tokositna Glacier; the drainage into
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B.

the east bank of the Susitna River between its confluence with the
Talkeetna and Chu'litna rivers; the drainage'into the north bank of
the Chickaloon River drainages of the Matanuska River above its
confluence with the Chickaloon River.
Management Objectives
Accoiding to the Nelchina Caribou Management Plan, the primary
management objective is to provide the greatest sustained
oppoitunity to participate in hunting caribou (State of Alaska
19b4b). -A 

secondary objective js to provide sustained
opportunities to hunt caribou under aesthetical 1y pleasing
condi ti ons .
Management guidelines inc'lude the following:o Restriit harvest until the popu'lation jncreases to 30,000

caribou; thereafter harvest the annual incremento Control access and methods of hunter transport, if necessary'
to distribute hunter efforto Maintain a minimum posthunting season population sex ratio of
25 bul 1 s per 100 cowso Encourage a natura'l fire regime on caribou range

Management Consi derati ons
1. Susitna Hydroelectric Dam ?roiect. The Sus_itna-Hydroe'l_ectric

River will affect onlY the
Nelchina caribou herd. The primary effects upon caribou
woul d be the i nterruption of movement patterns by the
presence of the reservoirs and construction access routes.
Some permanent loss of habitat will occur due to the creation
of the impoundments, construction areas, borrow pits' and
access routes. Pitcher (tggZ, 1983) considered the area to
be 'low-qual ity range, used by some bul ls in the surmer.
However, the Watana impoundment intersects a historically
'important migration pathway and coul d partial'ly impede
caiibou migrations, especial ly spring movements from
wintering grbunds north of the Susitna River to tradjtjona'l
calving 

-giounds in the upper 0shetna and Kos'ina creek
drainages. Pitcher (1983) reported that many caribou gre
using the impoundment area as a travel route during spring
migration in recent years. Naturaf impediments, such as
floating ice, unstable ice conditions, open mud flats' snow

drifts, and frigid waters could hinder movements, increase
the probability of mortal injuries, and increase the risk of
predati on.
Construction of the access road to the dam site area will
direct'ly affect caribou in the area. The potential for
collisions with caribou will be high along the access route
from the Denali Highway (FERC 1934). This road is expected
to bisect a major migration route of the Nenana-Upper Susitna
subherd of caribou, which ranges from the Parks Highway south
of the Nenana R'iver to Coal Creek. Pitcher (1983) estimated
that 35 to 50% of thjs subherd use that pathway to reach high
qua'lity summer range in the Chulitna Mountains and return to

c.
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the area east of the proposed road to spend the winter/spring
season.
Postconstruction use of the road by the public is possib'le.
Thi s wi I I I ead to 'i ncreased di sturbance to cari bou and

l[i:ffi:'#\TJn.Bli".1i,1; arso inruence movements to the
higher quality range area by the main herd if this herd
should return to wintering north of the Susitna as in past
years. There are many behavioral, reproductive' and
hutritional consequences that could di rect'ly affect the
maintenance of the size of the flelchina herd.

2. Predation. There is significant evidence from various wo1f
re{novtf-programs in Canada, Alaska, and in GMU 13 indicating
that wolf predation can negatively influence caribou
popu'lations (bergerud 1980, 1983; 1984; Gasaway et a'l . 1983) .

3. Chinging land ownership patterns. A very basic c.aribou
eve'loPed recentlY in the

Southcentral Region, as well as in other parts of Alaska.
Hith a rapid'ly increasing population, demands for human use
of caribou have increased. Most of this demand is focused
only on the Nelchina caribou herd. However, the amount of
available land under public iurisdiction and ownership is
declining with the rapidly increasing rate of land resource
devel opmint ( agri cul ture, forestry, mi neral s ) . State- and
borough land disposal programs are expected to shjft large
amounts of land into private control through outright sales
or leasing arrangements. These actions will reduce oppor-
tunities for public use of wildlife resources, such as the
Nelchina caribou herd. Some of these resource development
programs may affect the capability of the caribou population
to perpetuate itself at a leve'l sufficient to accormodate
current and future levels of human use.

Period of Use
The historical use of caribou within the Nelchina range is best
summarized by Skoog (1968). Due to the scarcity of caribou in the
Nelchina Basin during the 1930's and 1940's, very litt1e human use
occurred in this period. Igb.le.7 suqmarizes season lengths' lag'l imi ts , and harvest data from 1946 to the present. l.Ji th
increasing numbers of caribou available, season lengths and bag
limits increased rapidly, peaking in 1964 with a four caribou
limit in an almost eight-month season. In 1972, sharp restric-
tions in bag limits and season lengths were instituted as a result
of the 1972 Nelchina census (Bos 1974). In 1976, in an attempt to
limit the harvest to 500 animals, the season was closed by emer-
gency order September 10 after being open for only five days.
ADfAg check station personnel had reported approximately
250 caribou taken by September 8.
Because the lega'l reported kill since I972 had exceeded the
management goal of harvesting 5% of the Nelchina herd, it was
recommended that caribou hunting be put on a drawing permit basis.
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E.

The three-week season length for L977 and 1978 was extended to a

month in 1979 and 1980. In 1981, the Board of Game created a

special subsistence hunt and authorized that 150 of the 1'600
pbrmits be issued to qualified "subsistence" hunters. 0n1y
intlerless caribou (bulls) could be taken by subsistence hunters
in a second hunting period between January 1 and February 28. In
1982, essential'ly the same regulations were in place, except 1'750
permits were issued by drawing, which included 450 subsistence
permits. Subsistence permits not allocated in the drawing were
issued on a first come-first served basis to those meeting the
hunt residency requirements. Since 1981, nonresidents have been
excluded from these hunts.
Human Use Data
1. Reported human use data. Table 8 summarizes human use data

GMUs 13,14A, and 148, which include
the range of the Nelchina caribou herd. Tables 9 through 14

break these data down further by GMU 13 subunits for the
years 1981 to 1983.
Since 1981, the harvest of Nelchina caribou has been
restricted to Alaska residents. From L977 to 1981, more than
90% of the hunters were Alaskan residents. Between 1977 and
1983, 77% of the available permits have been used, and of
those who did hunt 66% were successful, with a]ow of 62% in
t977 and a high of 72% in 1978. For the years 1981., 1982,
and 1983, the total number of hunters averaged 3.5,4.6, and
3.9 days i n the f i e]d , wi th an overal 1 average of 4.0 days
for the entjre period. The statewide average for 1983 was
4.3 days.
In 1983, 14.7% of those who applied for a Nelchina caribou
permit actua'l1y hunted, whereas in 1977 41.9% of those who

app'l i ed for a permi t actua'l 1y hunted. These f i gures ref I ect
a seven-fold increase in applicants and a 233% increase in
the number of avai I abl e permi ts. The proport'ion of
individuals uti'lizing their permits remained fairly constant
in this period. The probabil ity of drawing a Nelchina
permit, however, has declined rapidly. In 1977, an applicant
had a 54% probabi'lity' or one chance out of less than two of
receiving a permit, but by 1983 this probability had dropped
to L8%, or one chance out of five or six. These statistics
point out the tremendous increase in hunter interest to
utilize this herd and also its high accessibility.
In 1983, approximately 5I% of the Nelchina caribou hunters
lived in the Anchorage Bowl area, 19% in the Glennallen-
Cantwell area, !8% in the Mat-Su Va'lley (mainly Palmer and
Wasi'lla),8% from the Fairbanks area, and the remainder from
various parts of the state (ADF&G 1984).
Since 1978, 24.6% of all hunters used aircraft, 31.4% used a

highway vehicle and/or walked, and 29.5% used an ORV. In
this period, the number of hunters using aircraft seemed to
remain within a narrow range while the total number of

354
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2.

hunters had almost doub'led. ORV hunters and those on foot
have i ncreased great'ly, especi a'l ly i n the I ast few years .

This probably reflects the increased use of three-wheelers
and new'ly developed ATVs and track 0RVs. 0f the successful
hunters, 3I.2%, 23.5%, and 32.3% used aircraft, highway
vehic'le and/or foot, and ORVs, respectively. Hunters using
aircraft to transport them to caribou hunting areas were
85.6% successful in bagging a caribou, while those using
highway vehicles and walking were 49.8% successful, and ORV

hunters were 73.7% successful.
In GMUs 1.3,14A, and 148, the caribou harvest since 1978 has
ranged from 539 in 1978 to 97L in 1983, with an average,of
754 animals for the period 1978-1983. This harvest generally
removes less than 5% of the total estimated population.
Resu'lts from a 1973 survey of 611 hunters encountered on the
Denali Highway and Nabesna Road indicated that 88% of the
hunters considered themselves meat hunters (ADF&G 1976).
Historica'l use leve'ls. Human use of the Nelchina caribou
ffi and 14B was first documented in 1946.
At approximately this time, the Nelchina herd began a phase
of rapid expansion of numbers, tripling in size between 1948
and 1954. Reported harvests of caribou rose from 192 in 1946
to L,271 in 1954. Hunters responded to 'l iberal ized bag'limits, the increased season length, and the increased number
of Nelchina caribou. Estimated harvests exceeded 3,500
caribou in most years from 1955 to 1971, reaching an
estimated annual maximum of 8,125 animals, when 6,857 caribou
were actually reported harvested. After L971, sharp reduc-
tions in season length and bag limits also reduced hunter
accessibility and motivation, and the hunter take was less
than 600 cari bou. The estimated harvest conti nued to
increase to 1,193 by 1974 (BGDIF 1975). Further reductions
of harvest length and bag limits held the harvest'in check,
while the herd began to recover in numbers.
From 1959 to 1962, 93.6% of the hunters were Alaskan resi-
dents, whereas 82.7% were residents between 1969 and L97I.
This can probably be explained by the greater activity of
guides in the area. Interest by nonresidents was probably
heightened by reports of large harvests occurring at that
time. As the harvest amounts decl'ined in the 1970's relative
to previous years, likewise the percentage of nonresident
hunters decl ined.
In the early 1950's,70 to 80% of successfu'l hunters used a

highway vehicle and their feet or an ORV to reach hunting
areas, with the remainder flying. By I97I, the predominant
means of transport had become the snowmachine. For the
period 1969 through 1971, 32.6% of the successful hunters had
relied on a snowmachine, 25.4% used aircraft, 26.4% were on
foot, and l0.9"tr used 0RVs. Because of the effectiveness of
snowmachines in providing increased access ' seasons were
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VI. GMU

A.

ultimately shortened to that time period without snow in
order to limit harvest pressure.

3. Qualifications and limitations of data. See section III.E.3.
GMU 11 were evident in

GMUs 13, L4A, and 14B.
Significance of Particular Use Areas
See the 1:1,000,000-sca1e human use maps in the Atlas to the guide
for the Southcentral Region and the 1:250,000-scale reference maps

available in area offices of the ADF&G. These maps will show
areas used for hunting of caribou under the general harvest
regu'lati ons .

The more important use areas in 1983 are summarized in table 15.

15(A)
Boundari es
GMU 15, as defined according to 5 A.AC 90.010, includes that
portion of the Kenai Peninsula draining into the Gulf of A'laska,
Cook Inlet, and Turnagain Arm from Point Gore to the Chugach
National Forest (CNF) boundary near Big Indian Creek and lying
west of the CNF boundary from Turnagain Arm to the upper end of
Upper Russian Lake, and including the drainages into upper Russian
Lake west of the CNF boundary.
Subunit 15(A) includes that portion of GMU 15 bounded on the south
by the Kenai River and Skilak Lake.
Management Objectives
According to the Kenai Lowland Caribou Management Plan (State of
Alaska 1984a), the primary objective is to protect, maintain, and
enhance the caribou population in concert with other components of
the ecosystem and take large animals under aesthetically pleasing
conditions. The secondary objective is to provide sustained
opportunities to view and photograph caribou.
Management guidelines for the Kenai Lowland Caribou Plan include
the following:
" Consider the ecological relationships of caribou and the

human benefits derived from caribou and other wi'ldlife in the
formulation and imp'lementation of management programs for
cari bouo Protect caribou from excessive unnatural disturbances and
harassment to ma'intain a minimum spring population of
50 adult caribou with a sex ratio of at least 25 bulls per
100 cows

" Sport hunting should be allowed only by permit to restrict
harvest and ensure an aesthetically pleasing hunto Protect caribou range from development or other unnatura'l
di sturbanceo Encourage publ ic viewing and photography of caribou
increase the human benefits from the resourceo Maintain inventory and assessment programs that provide
information necessary to protect the caribou population
manage the various public uses of caribou in the area

B.

to

the
and
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Table 1.5. Significant Harvest Areas for the Nelchina Caribou Herd in GMU 13

by Minor Tributary, 1983

Locati on

Total Total
No. ^ Days

Hunterso Hunted

Successful No.
Hunters - Days

(Harvest)" Hunted

GMU 13A
Tyone River-Tyone Creek
Little Nelchina River
Caribou Creek
0shetna River
Subtotal (% of subunit total )

Subunit total

GMU 138
Gulkana River-Middle Fork
Maclaren River
Clearwater Creek
Valdez Creek-l,{indy Creek
Susitna River (Clearwater

Creek-Butte Creek)
Subtotal (% of subunit total )

Subunit total

GMU 13C
Copper Ri ver(Chi stochi na

River-Slana River)
Copper River (Gakona River-

Chistochina River)
Subtotal (% of subunit total )

Subunit total

GMU 13E
Butte Creek
Jack River
Susitna River (Butte Creek to

the forks)
Nenana River-Monaban Creek area
Deadman Creek
Subtotal (% of subunit total )

Subunit total

272
22r
87
50

630( 76)
829

40
25
14
11

10
loo( 6e )
145

1 ,101
587
283
r67

2,138( 69)
3,115

184
96
43
26

35
384(72)

535

184
164
73
43

4e4(78)
598

23
20

6
11

9
6e(66)

104

11

8
le(58)
33

26
t7

16
30
11

100(64)
156

6t7
353
24t
131

1,342(69)
I,940

69
66
77
26

3?
2Lo(67)

313

41

97
138(5e)
232

63
126

26
76
37

328(64)
516

13

2T
34(60)
57

29
30

20
39
11

t2e ( 68)
190

47

150
1e7(4e)
406

72
226

41
L07
37

483(71)
682

Source: ADF&G 1984.

a Includes only those hunters who report days hunted.

364



c.

o Maintain an active cooperative management program with the
USFWS (Kena'i NhlR)

Management Considerati ons
1. Marqinal range quality. The range utilized by the Kenai

ffi limited in size and is considered
atypica'l caribou habitat. In addition, the quality. of the
habitat used by this herd is difficult to assess. The Moose

River Flats, the currently used range, does not contain
s'ignificant amounts of lichens. 0ther food items, such as
sedges, are believed to be the primary winter foods. The
herd has shown a very slow growth rate over the years' which
may indicate low range qua'lity (Holdermann 1983).

2. PrLdation. Because-of the close proximity of the herd's
T'lTT-it'ional calving area to the City of Kenai and the
well-documented occurrence of dog packs in that area' it has
been strongly suspected that predation of young calves (less
than 30 days old) by free-ranging dogs and wild carnivores
may be limiting popuiation growth (Spraker 1984).

Period of Use
The Kenai Lowland herd has experienced negl igible popu'lation
growth since the 1966 transplant. By 1980, however, this herd had
increased to a level that could support a limited sport harvest
(Spraker 1981). The first hunt of the herd occurred between
September 11 and 0ctober 15, 1981. Five permitees were allowed to
shbot one bull. The ADF&G recommended closure of the 1982 hunt to
allow additional recruitment of males jnto the older age classes
(Holdermann 1983). After reviewjng 1982 survey data, the A_DF&G

proposed a hunt by drawi ng permi t for four bu1 I s i n the fal'l of
1983. The Board of Game denied the request.
Human Use Data
Table 16 presents data describing results from the first and only
year that caribou were harvested in GMU 15A. According t9 !h.
ADfAe OWl1, the present uses of this herd are solely for viewing
and photography. Almost all use is incidental to some other
pursuit. Most caribou are observed by persons f'l_ying to or from
the Kenai Airport during the Summer. 0ccasionally' caribou are
seen along the road system or by snowmobilers. Most use is by
residents of the Kenai Peninsula.
Significance of Particular Use Areas
See the 1:1,000,000-sca1e maps in the Atlas to the guide for the
Southcentral Regi on and the 1:250,000-sca1 e reference maps

available in area offices of the ADF&G. These maps show those
areas consjstently used for hunt'ing of caribou under the general
harvest regulations.

16
Boundari es
GMU 16, as defjned according to 5 AAC 90.010, includes the
drainage into the west side of Cook Inlet from and including
Redoubt Creek, including Kalg'in Island, northward to and including

D.

E.

F.

VI I. GMU
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B.

the Susitna River; the drainage from the west and including the
Susitna River upstream to its junction with _the Chulitna River;
the drainage frbm the west into and the inc'luding !f. Chulitna
River beloi its confluence with the Tokositna River; the drainage
from the south into and including the Tokositna River upstream to
the base of the Tokositna Glaciei, which includes the drainage of
the Kanitula Glacier.
Human Use Data
Caribou found in GMU 16 are main'ly associated with the Mulchatna
herd in GMUs 17 and 19. Because this herd has already been dealt
with in detail in the Alaska Habitat Management Guide for the
Southwest Region, data describing only a Yqry small number of
animals, whic-h seasonally inhabit a very small area barely within
the GMU 16 boundary, will be presented in tables t7 through.20.
It would be impossible to draw any conclusjons from these data'
because they hive been derived from only a small.portion o-f the
Mulchatna ciribou herd. The data are presented here only to
maintain some degree of data-reporting consistency.
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I.

Dall Sheep Human Use

POPULATION MANAGEMENT HISTORY

A. Introduction
In Southcentral Alaska, Da'11 sheep inhabit mountainous terrain in
Game Management un.its (GMUs) 7, 11, 13, 14, 15, and 16, Harvest
informati6n for GMU 16 will be addressed in the Interior Region

narratives. Information on harvests by subunit or smaller area
pri or to 1983 i s not cons i stent'ly ava i I ab'le; therefore ' use

information will be presented on a GtlU basis (map 1-),-and subunit
information will be presented where available. Reference maps

depicting sheep-hunting areas are available at 1:250'000 scale in
ADF&G ofiices'and at f:1,000,000 scale in the Atlas to the guide

for the Southcentral Region.
1. Brief reqional s-urmary of luman use !lformation. The

hunti ng

opportunities. -Relatively 
.easy and. inexpensive ac:cess to

sirbep-hunting areas is provided by_the Southcentral Region's
road system 

-and 
numeroi.rs smal I Flane access sites. About

1,100 itt.ep are reported harvested annually in Alaska (Heimer

fg8ql. Th'e Southientral Region contributes about 285 sheep

annuilly to the statewide haivest (ADF&G 1981)'
Sjnce iglg, the harvest in Southcentral Alaska has ranged
from 254 in 1980 to 318 in 1981, with effort (expressed in
hunter-days) ranging from 3,948.days in 1982 to 5'374 days in
1983 for the same Period (ibid.).

Z. Manaqerial authority. Dall sheep in Alaska have been managed

@g game animal si.nce 1960. Most state or
federal lands not designated as parks' preserves' or closed
areas have open hunting seasons, with harvest regu'lations
establ iJfreO fiy the goarO of Game. Some areas receiving
especiaily heivy use have been restricted to- permit hunts'
and otheis havi been designated for specia'l access on1y,
consistent with specific management obiectives. Portions of
GMU 14C, for examble, allow hunting by permit on1y,.and the
Tonsina Management Area in GMU 13D is limited to foot access
on1y. For ipecific information on open areas,.seasons' and

perinit restrictions, see the most recent edition of the
Alaska Game Regulations.
In 1980, I argi areas of Al aska hrere pl aced in n.ew national
park anO nitional park/p_reserves. Management of gamg

.esor.C.j on national 'park'lands is subiect to congressional
mandate and the Nationa'l Park service's (NPS) policy. some

national park lands are closed to hunting -completely, and

some remain open for subsistence hunting ,by 
'local residents.

National park'preserve lands are currently managed to allow
consumptive use of game resources under regulations
established bY the Board of Game.
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II. GMUS 7 and i5 (KENAI M0UNTAINS)
A. Boundaries

GMUs 7 and 15 together comprise the mountainous regions of the
Kenai Peninsula. 

-See the most recent edition of the Alaska Game

Regulations or the latest GMU map for the exact 1ega1 boundary
descri pti on .

B. Management 0biectives
fne AOfae has developed two management plans for Dall sheep in the
Kenai Mountains: the Eastern Kenai Peninsula and the Cooper
Landing sheeP management P1ans.
The Ealtern'Kenai 

-Peninsula 
Sheep Management Plan has a primary

objective to protect, fidinta'in, and enhance the Dal I sheep
population in concert with other components of the ecosystem and

tfrbreny to ensure its capabil ity of providing thg greatest
sustained opportunity to participate in hunting sheep. The
secondary objective is to provide sustained opportunities to view
and photograph sheeP.
The Coopei Landing'Sheep Management Plan covers an area in GMU 7

that hai been cloled to huntihg since 1960. The major obiective
of the Cooper Landing plan is to provide sustained opportunities
to view ariO photograph sheep. Management guidelines for these
plans are available in tne Southcentral Alaska Wildlife Management

Plans (ADF&G 1977).
C. Management Considerations

Because of the accessib'ility of the Kenai Peninsula, hunting
pressure in this area may eventually become too intense for sheep

iopulations to tolerate. Few trophy size rams are taken because
general 1y rams are harvested as soon as -tf'.y become l egal .

Fresent use patterns are not expected to decline in the future'
and a reevaluation of management objectives may be necessary to
meet these use requirements.
portions of the Kenai Peninsula Mountains were placed within the
Kenai Fjords National Park in 1980. Dall sheep_ rang-e was !9t
included" in th'is withdrawal and therefore had little effect on the
use of sheeP in this area.

D. Period of Use
The hunting season since 1960 has been from 10 August through
20 Septembe-r. Dall rams with 7/8 curl or'larger horns have been

legal's'ince L979. Prior to that, 3/4 curl or larger horns were

1e!a1. (See the latest edition of the Alaska Game Regulations for
current seasons and restrictions.)

E. Human Use Data
Beginning in !962, hunters were required to return harvest reports
sp6cifying the GMU they hunted; in 1967, they were required.to
rbport- tlie specific area they h_unted. Human use information
relorted here'is obtained from ADF&G statistical reports derived
from returned hunter rePorts.
Table 1 presents Dall sheep harvest information for GMUs 7 and 15

from 197b through 1983. Data are presented by year and indicate
the total harvest, number of hunters, and number of hunter-days.
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Table 1. Dall Sheep Harvest Information, GMUs 7 and 15, 1979-83

Yea r GMU Ha rvest
No. of
Hunters

No. of
Hunter-Days

1979

1980

1981

r982

1983

7
15

7

15

7

15

7

15

7

15

94
106
To

44
66

T1-o-

66
91

TN

13
19T

5
18
Ts

1

11v
5

18
T3

10
15
E

95
66

r3T

53
56

t39'

372
516
888

368
473
B4I

198
264w
183
323
506

23r
430
667

Source: ADF&G I979-84.

The largest reported harvest occurred in 1979, when 32 animals
were taken, with a hunter success ratio of L6%. That year also
had the largest effort, with 200 hunters spending 888 hunter-days
in the fiel<1. Harvest decreased sharply in 1980 (23), although
total hunters (161) and hunter-days (841) remained fairly hi9h.
Hunter success (8%) was 1ow, only half the I979 level. Severe
winters during the ear'ly 1980's probably reduced the number of
available legal rams, influencing hunter success. Harvest (12)'
total hunters (109), and hunter-days (462) decreased again in
1981, with effort in hunter-days about 50% less than in 1980.
This decrease is probably a reflection of the previous year's low
success rate and a depleted number of legal rams. During 1982,
the number of hunters and hunter-days remained similar to 1981
(110 and 506, respectively); however' the harvest (23) almost
doubled. The success rate was 2I%. Harvest figures for 1983 show
a small increase in hunters (157) and hunter-days (661), with a

slight increase in harvest (25) and a decrease in the success rate
(16%) over 1982.
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F.

Table 2 presents data showing mode of access and place of origin
for sheep hunters in GMUs 7 and 15 for 1980. This information is
recorded from harvest reports returned by hunters and is only as
accurate as they report. 0n1y one year of data was compiled due
to the difficulty in tabulating the harvest data by mode of access
and hunter residency. The 1980 data, however, are thought to be
representative of the general type of use occurring in these
areas.
As seen in table 2, L47 of 161 hunters (9I%) originated within the
Southcentral Region (map 1), with only 4 hunters coming from other
regions of the state. Nine hunters were from outside Alaska, with
one of those originating from outside the United States.
The most frequently used type of access for sheep hunting in GMU 7

was a highway vehicl e $a%), which demonstrates the relatively
easy access to sheep hunting within this GMU. In GMU 15' 40 of
66 hunters (61%) used an airplane for access to sheep-hunting
areas. This use reflects the more difficult access available to
hunters in this GMU.

Significance of Particular Use Areas
Beginning in 1983, the ADF&G introduced a new system for coding
the hunter's harvest, the Uniform Coding System (UCS), designed to
identify specific areas where harvest occurs. The system is
hierarchical and identifies blocks of land in a progressively
smaller subdrainage format. Hunters record the specific hunting
I ocat'ions on thei r harvest report, whi ch i s changed i nto a

12-character identifying code and entered into the computer.
Information from the computer can be compared to permanent
L:250,000-sca1e maps identifying each UCS minor tributary.
Information in table 3 demonstrates that two areas on the Kena'i

Peninsula received most of the 1983 sheep-hunting pressure: 1) the
mountainous area in GMU 7 surrounding Kenai Lake (07) and
extending northwest to Trail Glacier and 2) the upper (asilof
River orainage (07) in GMU 158. The Kenai Lake area had 7 of 10

successful hunters and 39 of 66 total hunters who spent L24 of 231
total days in the field. This represents 70% of the GMU 7 sheep
harvest , 59% of the hunters, and 54% of the total effort for
GMU 7.
The Kasilof River drainage in GMU 15B (which includes Indian Creek
and the Tustumena Glacier) had 9 of 15 successful hunters, with 29
of 91 total hunters and 157 of 430 hunter-days. This represents
60% of the sheep harvest,32% of the hunters in the field, and 37%

of the total effort in GMU 15.

11
Bounda ri es
GMU 11 includes the southern tJrangell Mountains from the Copper
River east to the Canadian border. The northern Wrangel'l
Mountains are included in GMU 12 and will be discussed in the
Alaska Habitat Management Guide for the Interior Region. (See the

III. GMU

A.
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Table 3. Sheep Harvest and Hunter Data for GMUs 7 and 15' 1983-84

Uni t Subun'it Mi nor
No. of

Hunter-Days
No. of

Hunters

No. of
Succes sfu I
Hunters

072
072
077
077
077
077
Subun'it total

Unit total

15A
15A
15A
Subunit total

158
158
158
158
Subunit total

15C
15C
Subunit total

152
Subunit total

Unit total

07*
06
00
03
04
05

124
63
26
I2

3
3

23r

231

18
4
3

25

157
62
61

3
296

57
42
99

i0
10

430

7

2
1

0
0

10
10

10

2
0
0
2

9
1

2
0

T2

1

0
1

0
0

15

39
15

7
?

1

66
66

66

9
2
1

I2

29
10
15

2
59

L2
6

18

2
2

91

01
00
07

07*
04
05
06

07
01

00

Source: ADF&G I979'84.

* Areas receiving most use by hunters.
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B.

recent edition of the Alaska Game Regulations or the latest GMU

map for the 1ega1 boundary description. )
Management Objectives
In 1980, almost all of GMU 11 was placed in the new Wrangell-St.
Elias National Park/Preserve. The NPS is mandated by federal law
to manage game resources utilizing plans developed by the ADF&G
unless those plans are incompatible with NPS policy. The manage-
ment plan for Wrangell-St. Elias Park/Preserve is in preparation
by the NPS, and final decisions concerning management policy will
be determined at a future date.
The ADF&G has developed three management p'lans that apply to Dall
sheep in GMU 11: the Wrangel I -Mentasta Mountains, the Upper
Chitina Va11ey, and the Nelchina Basin sheep management plans.
The Wrangel I -Mentasta Mountains Sheep Management Pl an has a

primary objective to provide the greatest opportunity to
participate in hunting sheep. The Upper Chitina Valley Sheep
Management Plan has a primary obiective to provide sustained
opportunities for harvesting large-horned sheep and a secondary
objective to provide opportunities to hunt sheep under
aesthetical 1y pleasing conditions (ADF&G 1977). The Nelchina
Basin Sheep Management Plan has a primary objective to provide
opportunities to hunt sheep under aesthetical'ly pleasing
conditions. Management guidelines for the l,lrangell-Mentasta p1an,
the Upper Chitina Valley p1an, and the Nelchina Basin plan can be
found i n the Southcentral Al aska Wi I dl i fe Management Pl ans
( ibid. ).
Management Cons i derati ons
The Wrangell Mountains have been a popular sheep-hunting location
since at least the early 1930's (Scott et al. 1950). Record-class
sheep are available, and the world-record animal was taken in this
area (Nesbitt and Wright 1981 ). Increasingly crowded hunting
conditions are possible'in the future, and changes in regulations
may have to be adopted to aleviate thjs situation and protect
heavily harvested sheep populations (ADF&G 1977).
The nature of the NPS's policy regarding future hunting opport-
unities within the park and preserve is undetermined. Until now,
the NPS has allowed area residents of the defined subsistence zone
to hunt within the park and others to hunt within the preserve.
The continuation of this pol icy should allow ample hunting
opportunities for hunters in this area.
Period of Use
Except for L942 and 1949, there has been a genera'l hunting season
in GMU 11 for 3/4 curl horn or larger rams every year since 1935
(taote"4).
Since 1961, the hunting season has been from August 10 through
September 20. In 1979, the harvest was limited to rams with 7/8
curl horn or larger. Most hunting activity takes place in the
earlier portion of the season, because of the relatively high
elevation of this mountainous region and the possibility of bad

c.

D.
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E.

weather conditions. (See the latest edition of the Alaska Game
Regulations for current seasons and restrictions.)
Human Use Data
Human use information reported here is obtained from ADF&G

statistical reports derived from returned hunter reports. Table 5
presents Dall sheep harvest information for GMU 11 from 1979
through 1983. Data are presented by year and indicate total
harvest, number of hunters, and number of hunter-days.

Table 5. Dall Sheep Harvest Information, GMU 11, 1979-83

Yea r Ha rvest
No. of
Hunters

No. of
Hunter-Days

I979

1980

1981

r982

1983

111

96

8B

106

204

214

255

510

591

r,097

I,023

L,470

34

48

96

Source: ADF&G L979-84.

In 1979, this area was designated by presidential order as a

national monument. Under this designation, hunting was allowed
during 1979 and 1980 only by subsistence hunters that met certain
residence requirements. General hunting was curtailed, hunters
were displaced into other areas and harvest subsequently dropped.
In December 1980, the area's status was changed to national park
and preserve under ANILCA legislation, which allows subsistence
hunting under certain restrictions in park areas and general
hunting in preserve areas.
As can be seen from table 5, the harvest, number of hunters, and
hunter-days almost doubled from 1980 to 1981 and remained
relatively stable in 1982.
The largest reported harvest from 1979 through 1983 occurred in
7982, with 111 rams harvested by 2I4 hunters during 1,023
hunter-days. This represents a very good success rate of 52%.
The success rate in this GMU is one of the highest in the state
(Heimer, pers. comm.).
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Table 6 presents information on the mode of access and origin of
hunters for the 1981 sheep harvest in GMU 11. Airplanes were the
most frequently used type of access to sheep-hunting areas_ in
GMU 11. GMU 11 is contained within the Wrangell-St. Elias
Park/Preserve, where only specified preserve areas are available
for general hunting. There are few roads in the preserve area'
and ai rp'l anes therefore provide the most practical means of
acces s .
The Southcentral Region was the area of origin for 148 of 204
hunters (72%). At least 20 hunters were from other regions of the
state, and another 31 came from outside Alaska.

F. Significance of Particular Use Areas
See section II.F. for a brief discussion of the Uniform Coding
System (UCS).
In 1983,5 of 17 reported harvest areas in the Wrangell Mountains
accounted for 72% of the GMU 11 harvest: UCS minor tributary
areas 13, 23,07,04, and 16 (see table 7). These areas are
within portions of the Wrangell-St. Elias National Park/Preserve
still open to hunting.
Area 13 (Chitina River above Gibralter Hill) received more use
than all other areas, with 26 hunters spending 249 days in the
field. Area 07 (Kennicott River) had the most reported hunters,
with 39, and Areas 04 and 16 (Chitina River and Copper River East
Side, respectively) had the highest reported harvest, with 17 rams

each. Arba 23 (Tanada Creek Drainage) was also heavily used, with
214 hunter-days, AS nunters, and 12-animals harvested (table 7).

IV. GMU 13
A. Boundaries

GMU 13 is commonly referred to as the Nelchina Basin and contains
Subunits A through t. This area is bordered on the north by the
Alaska Rangen or the south by the Chugach Mountains, on the east
by the copper River and Glenn Highway, and on the--west_ by tf,.
eastern Tal'keetna Mountains. Sheep occur in th'is GMU along.the
Chugach Mountains and in the eastern Talkeetna Mountains. (See

the- latest edition of the Alaska Game Regu'lations or the latest
GMU map for the 1ega1 boundary description.)

B. Management 0biectives
Three management plans apply to portions of this GMU: the Nelchina
Basin Sheep Management Plan, the Tonsina Sheep Management P'lan,
and the Shbep Mountain Sheep Management P1an. The Nelchina Basin
and the Tonsina sheep management plans have a management obiective
to provide sustained oppoitunities to hunt sheep under aesthet-
icaily pleasing cond'itions. The Tonsina area was designate_d a

controlied use area (no mechanized vehicles or pack animals from
August 5 to September 30) in 1975. Sheep Mountain_, a well-known
sheep area close to the Glenn Highway, has been closed to s|gep
hunting since statehood. The Sheep Mountain Management Plan
appliciole to this area has a management obiective to provide
su!tained opportunities to view, photograph, and enioy sheep.
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Table 7. Sheep Harvest and Hunter Data for GMU 11' 1983-84

Subun i t Mi nor
No. of

Hunter-Days
No. of
Hu nte rs

No. of
Su cces sfu I

Hunters

10
I2
13
L7

7
L7

2
3
3
6
1

1

0
2
0
2

0
96

96

z
7
Z

Z

7
Z

z
7
Z

Z

7
7
7
7
7
7
z

Total

Unit total

13*
23*
07*
04*
00
16*
15
24
05
08
77
22
I2
03
10
18
19

249
214
186
184
t78
116
104
46
43
34
34
22
20
14
10
10

6

L,470

L,470

26
35
39
32
31
22
18
l4
11

8
5
3
3
?
3
2
1

255

255

Source: ADF&G 1979-84.

* Areas receiving most use by hunters.

c.

D.

Management guidelines for these plans are. available in the South-
cential Alaika t,'lildlife Management Plans (ADF&G 1977).
Management Considerati ons
Land management policies and regulations by government and private
landowneri may iimit or preclude human activities, which may' in
turn, affect important sheep habitat or the aesthetic qualities of
sheep hunting in the area. Cooperative land use planning and
management among the department, 1 and-managing agencies ' 9nd
pri vite I andowners may .resol ve conf I i cts through mutua'l 1y

acceptable solutions ( ibid. ).
Period of Use
The hunting season since 1960 has been from 10 August through 20

September. Dall sheep rams with 7/8 cur'l or larger horns.have
bebn 1ega1 since 1979. Prior to that, 3/4 curl or larger horns
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E.

were 1ega1. (See the latest edition of the Alaska Game

Regulations for current seasons and restrictions.)
Human Use Data
Human use information reported here is obtained from ADF&G stat-
istical reports derived from returned hunter reports. Table 8
presents Dall sheep harvest information for GMU 13 from 1979
through 1983. Data are presented by year and indicate the total
harvest, number of hunters, and number of hunter-days.

Table 8. Dall Sheep Harvest Information, GMU 13, 1979-83

Yea r Ha rvest
No. of
Hunters

No. of
Hunter-Days

r979

1980

1981

r982

1983

119

105

r23

107

108

436

368

357

346

400

2,277

r,994

r,764

r,735

2,033

Source: ADF&G 1979-84.

Harvest figures for GMU 13 have remained relatively constant for
the period, averaging lI2 animals. The largest reported harvest
occurred in 1981, with L23 rams harvested by 357 hunters' a

success rate of 34%. The greatest effort occurred in 1979' with
436 hunters spending 2,277 hunter-days in the field. This large
effort was probably related to the land status change occurring in
GMU 11 (Wrangell Mountains) that prohibited general hunting and
displaced hunters from that area. Effort, in both numbers of
hunters and hunter-days, decreased in 1980, 1981, and 1982. This
is related to the establishment of park and preserve areas in
GMU 11, which allowed genera'l hunting to again take place in areas
of GMU 11 with preserve status. Effort increased considerably in
1983, in both number of hunters and hunter-days.
Table 9 presents data for the 1980 GMU 13 sheep harvest indicating
hunter mode of access and hunter origin. Access to the most
frequently used GMU 13 sheep-hunting areas was almost eglq]ly
distriouteo between airplane (39%) and highway vehicle (3a%).

388



oIoruo|D
F

.Y
.y|D

.<
oooJ

s.o.E
J(,|o

ooolE
J

rlE
<

<
O

F
@

drLF
<

o
N

p.p.p<
6cooL<
;oooco

oQ
r=

L.F
o

(-l-c.c.cID
L'-

g{J+
J{J+

Jllr+
,

lra=
A

O
+

)O
? 

3 e 3 g 5 t
ll 

ll 
ll 

ll 
ll

3 
.r-=

 
i 

d
Ltf'ttttn-ct
5 

-<
(

v, 
.*

389

,o(nN(or.o
N$@NroNNroF

'ro$(0ro(o 
-f 

1r|
oto

.tC
te

6{D
 

O
 

.rr
(F

+
)po

otrco
d1 

ao)>
'! 

>
rI 

s
ooo

=
z 

o 
-

= (,

o
rOccL
=

o
co

coO
q)

zL

*oL*+
J

*-+=c,*LrJ
.t)+()v)

rq)

=
oB
-c

o()
co
U

)E

c)LEo+
)o()

>
-c

=
o

I>

q,
tcL.o
<

o-

Loo)
+

, I
o.F
=

!o+
,oF

olLogoo60)()osoz.!

o@(tlo)LoLq)
Pc:'?ooq)()+oq)

=+
)ort,goTC
L

c)|1,
Etn.r'
o=O

){)oF



V.

GMU 13 has good highway access for hunters who prefer to walk in
to their hunting area, and it also contains large areas where
airp'lanes are the preferred access type. 0RVs and horses were
reported as access types more in GMU 13 (9% and 5%, respectively)
than in other Southcentral GMUs (tables 2,6,9, and 12).
In 1983, the majority of GMU 13 sheep hunters (284 of 416,68%)
were from the Southcentral Region, while only 31 (8%) were from
other regions of Alaska. A total of 65 hunters (L6%) were from
outside of Alaska, indicating high national interest in this
region. GMU 13 has many guiding outfitters operating in the
region, and they provide sheep-hunting opportunities for residents
and nonresidents alike.

F. Significance of Particular Use Areas
See section II.F. for a brief discussion of the Uniform Coding
System (UCS).
Data presented in table 10 demonstrate that one area in Subunit
13A (Area 10 - Boulder Creek Drainage) and three areas in Subunit
13D (Area 10 - Klutina River; Area 13 - Tazlina Glacier/Lake; and
Area 08 - Tonsjna River) received most of the 1983 sheep-hunting
use. These four areas (out of 40 reporting areas) accounted for
45 of 108 harvested rams (42%), 150 of 400 hunters (38%), and 910
of 2,033 total hunter-days U5%) (ADF&G 1984).

GMU 14
A. Boundaries

GMU 14, including Subunits A, B, and C, encompasses the Talkeetna
Mountains and western Chugach Range and is bordered by the
Talkeetna River on the north, the Susitna River on the west,
Turnagain Arm and Cook Inlet on the south, and lhe Chickaloon
River-and Knik River drainage divide on the east. (See the recent
edition of the Alaska Game Regulations or the latest GMU map for
the legal boundary description.)

B. Management 0bjectives
Two sheep management plans have been developed by the ADF&G for
portions of GMU 14: 1) the l^Jestern Tal keetna Mountains Sheep
Management Plan and 2) the l,lest Chugach Sheep Management Plan.
The Western Talkeetna Mounta'ins Sheep Management Plan has a

primary objective to protect, maintain, and enhance the population
in concert with other components of the ecosystem and to ensure
its capability of providing sustained opportunities to participate
in hunting sheep. The West Chugach Sheep Management Plan has a

primary obiective to protect, maintain, and enhance the population
in concert with other components of the ecosytem and to ensure its
capability of providing sustained opportunities to hunt sheep
under aesthetically pleasing cond'itions, and a secondary objective
to provide opportunities to be se'lective in hunting sheep and to
view and photograph sheep (ADF&G 1977). Management guidelines for
these plans can be found in the Southcentral Alaska Wildlife
Management Plans ('ibid. ).

390



Table 10. Sheep Harvest and Hunter Data for GMU 13' 1983-84

Subuni t Mi nor
No. of

Hunter-Days
No. of
Hu nters

No. of
Succes sfu I

Hunters

Tota I

Tota I

Total

Tota l

10*
13*
08*
16
06
2L
T7
?2
00
07
19
18
05
I4
23

148
114
90
49
34
29
26
1B
t4

5
2
1

530
67
2T
10

102
33
19
I2
64

287
257
218

B2
69
50
4L
39
29
23

9
B

6
4
3

1 ,125

38
22
27

B

10
9
4
7
1

1

I
1

r29
16

3
1

2L
8
3
2

13
41
4t
30
15
11
10

9
6
5
B

2

2
2

I
1

184

A
A
A
A
A
A
A
A
A
A
A
A

B

B

B

C

c
C

10*
9

13
T4
L?
11
07
00
2T

15
i6
18

09
00
03

03
05
00

72
6
5

3
1

0
0
1

1

0
0
0

29
1

0
0
1

3
2
0
5

13
13
10

q

4
5

6
0
3
0
0
0
0
0
0

59

( conti nued )

D

D

D

D
n

D

D

D

D

D

D

D

D

D

D
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Table 10 (continued).

Subuni t Mi nor
No. of

Hunter-Days
No. of
Hunters

No. of
Successfu I

Hunters

2
2
2
2

1

2
0
0
1

0
1

E

E

E

E

E

E

E

E

E

E

E

11
2
2
2
2
4
2
3
I
2
1

450

48
22
16
L4
13
11
10
10

7
6
5

30
22
28
19
29
00
08
11
27
L2
13

1082,033Unit total

Source: ADF&G L974-84.

* Areas receiving most use by hunters.

C. Management Cons i derati ons
A large portion of Subunit 14C is within the boundaries of the
Chugach State Park. This area is managed by the Alaska State Park
System for mu'ltiple use purposes. Conflicts have developed in
recent years betweerr different user groups regarding hunting of
Dall sheep within the park. State park officials and some user
groups stated that excessive use of some areas of the P.ark by
hunters created aesthetica'lly unpleasant and dangerous conditions.
Therefore, in 1981, a management plan was developed between the
ADF&G and state park officials to maintain a specific number of
hunters in certain areas of the park.
Period of Use
A general hunting season for 3/4 curl horn or'larger rams has been
in effect since statehood, usual'ly occurring in late August and
September. In 1979, the harvest was limited to 7/8 curl horn or
1ai^ger rams. (See the latest edition of the Alaska Game

Regu'lations for current restrictions. )
Beginning in 1982, in response to the conditions mentioned in C.

above, a-permit system was initiated in Subunit 14C to limit the
number of sheep hunters to I20 individuals,60 to be allowed to

D.
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hunt from the day after Labor Day to 18 September and 60 from 19

September to 30 September.
Because of the trend of the 14C sheep population to increase and
the lack of success of permit hunters, a special registration hunt
was provided for in 1984, after the permit hunt was over. This
hunt was designed to provide additional sheep-hunting opportun-
ities in Subunit 14C after most other user groups had finished
their use of the park and to increase the ram harvest in this
dense population.

E. Human Use Data
Human use information reported here is obtained from ADF&G stat-
istical reports derived from returned hunter reports.
Table 11 presents harvest information for GMU 14 from 1979 through
1983. The largest harvest (76) occurred in 1979, when 309 hunters
spent 1,343 days in the field, an average of 4.3 days,. The

harvest in 1980 was similar (70), although the number of hunters
decreased almost 33% to 208. Effort, expressed in hunter-days'
increased in 1980, indicating that the smaller number of hunters
spent a longer period in the field, an avera_gq of.7.6 days. The

number of hunters increased in 1981 to 241, although the number of
hunter-days decreased by over 600 days. The 1981 harvest was

similar to those of previous years, indicating that hunters were
successful in a relativety short period of time, an average of
only 4.0 days. The lowest harvest and effort in GMU 14 occurred
in iggZ, wiih only 44 rams harvested by 208 hunters spending 684

hunter-days. Thi s I ow effort i s probably rel at-ed 
- 
to- ^adverse

weather conditions during the 1982 hunting season (ADF&G 1984).

Table 11. Dall Sheep Harvest Information, GMU 14' 1979-83

Yea r Ha rvest
No. of
Hunte rs

No. of
Hunter-Days

r979

1980

1981

L982

1983

76

70

75

44

309

208

24L

208

247

1,343

1,587

973

684

L,02r58

Source: ADF&G L979-84.
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Table L2 presents
indicating mode of
data was compiled;
tive of the general
Division of Game's
tion. )
Table 12 shows that
GMU 14 sheep hunters
access during 1980.
good sheep habitat in

the reported 1980 GMU 14 sheep harvest,
access and hunter origin. 0nly one year of

however, the data are thought to be representa-
type of use occurring in this area. (See the

statistical reports for more complete informa-

at least 49% (tOZ of 208 hunters) of the
used a highway vehicle as their mode of

Highways intersect or border large areas of
GMU 14, and hunters take advantage of this

F.

opportuni ty.
0ver 83% (172 of 208 hunters) of all GMU 14 sheep hunters were
from the Southcentral Region. This use reflects the close
proximity of most of GMU 14 to the Anchorage area and, again, the
easy highway access available to this area.
Significance of Particular Use Areas
See section II.F. for a brief discussion of the Uniform Coding
System (UCS).
In 1983, Subunit 14A accounted for most of the harvest, total
hunters, and effort in hunter days for all of GMU 14. Table 13

identifies spec'ific areas in Subunit 14A that were most used by
sheep hunters. Three out of 25 reported UCS areas in 14A (Area 08
- Matanuska River above Moose Creek; Area 09 - Kings River
Drainage; and Area 12 - Jim/Friday Creek) provided 34o/",30%, and
28% of the hunter-days, total number of hunters, and total
harvest, respectively, for all of GMU 14.
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Table 13. Sheep Harvest and Hunter Data for GMU 14, 1983-84

Subun i t Mi nor
No. of

Hunter-Days
No. of
Hunters

No. of
Succes sfu I

Hunters

Tota I

Total

Tota I

Tota I

Unit

B

B

B

B

B

B

c
c
c
c
C

C

c
c
c
c

7

tota I

L24*
1 14*
1 13*

99
69
4l
4t
13
13

7

1

635
24
I4
14
I2
10

3
77
68
50
46
33
31
23
20
I4

9
2

296
13
13

1,021

24
2t
28
L7
19
11
L2

2
2
3
1

140
5
4
4
2
3
1

19
18
13
I4

7
9
9
7
5
1

I
84

4
4

247

A
A
A
A
A
A
A
A
A
A
A

7
5
4
5
7
1

2
0
2
1

1

35
2
0
1

0
2
0
5

2
3
3
1

3
2
3
0
1

0
18
0
0

08
09
t?
11
00
06
13
03
10
07
14

02
00
07
03
01
04

04
03
08
10
06
07
05
09
00
11

00

58

Source: ADF&G 1979-84.

* Areas receiving most use by hunters.
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I.

Moose Human Use

POPULATION MANAGEMENT HISTORY
A. Introduction

Human use data in the following sections are presented by game

management subunit (GMS) with the exception of Game Management
Uniti (GMUs) 7 and 11, which have no subunits (see map 1). In
GMS 16(8), the data are further separated by mainland, 16(8)' and
Kalgin Island, 16(B). Where available, the data are presented for
the years 1978 through 1983 and include number of hunters, hunter
days, and harvest by mode of access for each unit or subunit.
Beginning in 1983, the Division of Game began using the Uniform
Code System (UCS) to record harvest-ticket and permit-hunt data.
The UCS i s hierarchical and identlfies bl ocks of I and in a

progressively smaller subdrainage format. A L2-character code
identifies the GMU and subunit; the maior river drainages' ocean
drainage, or archipelago; drainages or islands shared !V adjacent
GMUs oi subunits; drainage of a minor tributary or island group;
specific harvest unit (Uniform Code Unit [UCU]). within the minor
ti'ioutary; mountain range (for sheep); and herd (for caribou).
Data foi tg8g are presented in tables within the Significance of
Particular Use Areas section for each unit or subunit. These data
are ordered by number of hunter-days by minor tributary. Location
accuracy is currently great'ly d'iminished at the UCU level ' a!d
data aie therefore presented at the mjnor tributary level.
Harvest and hunter data by minor tributary are displayed on
1:1,000,000-scale maps in the Atlas to the guide for the Southcen-
tral Region and on 1:250,000-scale reference maps in ADF&G

offi ces .
B. Regiona'l Surmary of Hunting

1.- Brief regional surunary of human use information. 0n a
est have

increased since 1978. Including both permit and harvest
ticket data, the total number of hunters reported afield was

10,632, and the harvest was 2,646 moose in 1978 (ADF&G 1980).
During the 1983 season,16,076 hunters reported hunting, and
3,428- moose were taken. Substantial fluctuations in the
harvest and the number of hunters afield have occurred prior
to 1978 on a regional basis and both prior to and after 1978
on a GMU and/or GMS basis ( ibid. ). There are numerous
reasons for these fluctuations, including moose population
increases and decl ines, regulatory restrictions and
relaxations, weather conditions during the hunting season'
errors or inadequacies in the reporting, and others. Every
year a number of hunters fail to return moose harvest tickets
even though it is a requirement under the game regulations.
Normally, 65 to 70% of those who obtained harvest tickets
report after one reminder letter is sent. In L979, no
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reminder letters were sent, and the harvest ticket data were
based on 37% reporting (Taylor, pers. comm.). Overa11, the
number of hunters afield has increased.

2. N@. Wildlife management in Alaska was

ffi in 7925, when Congress created the
Alaska Game Commission. Prior to 1925, protection of
wildlife had been undertaken by the Departments of Treasury,
Commerce, and Agriculture, and by the territorial governor.
After statehood in 1959, the State of Alaska assumed
administration of its wildlife and established the Department
of Fish and Game. Moose hunting is controlled under the
Alaska Game Regulations.

rr. GMS 6(A)
A. Boundary

GMS 6(A) is located along the Gulf of Alaska, primarily between
Icy Bay and Katalla. (See the current Alaska game management unit
maps and boundary descriptions.)

B. Management Obiectives
tllithin Subunit 6(A), there are two relatively distinct moose

herds, the Bering River-Controller Bay herd and the Tsiu River
herd.
For the Bering River-Controller Bay herd the management obiective
is to maintain 200 moose in the herd. A fall 1983 trend survey
revealed at least 307 animals in the herd. Because the number of
moose is above the management objectjve, liberal seasons (four
months) and bag limits (either sex) are being mainta'ined
( Reynol ds , pers. comm. ) .
For the Ts'iu herd, the current management obiective is to maintain
200 animals in the herd. This herd has experienced dramatic
growth recently. A January 1980 trend survey revealed 109

inimals, whereas a December 1984 count revealed 311 animals. As

with the Bering River/Controller Bay herd, liberal seasons and bag
limits are being maintained (ibid.).

C. Management Considerations
The areas moose occupy in Subunit 6(A) are relatively inaccessible
to hunters (especia'l'ly the Tsiu herd), and predation by wolves and
bears does not appear to be significant'ly affecting the growth of
the population. Although range conditions appear good at this
time, should the two herds continue to increase and/or remain
above current population management goa1s, range conditions may

deteriorate ( ibid. ).
Because weather conditions are often not su'itable to conduct
accurate trend surveys, 'it 'is d'ifficult to obtain adequate
information for management purposes.

D. Period of Use
Since the 1980-1981 hunting season, a liberal four-month (Sept. 1

through December 31), either-sex registration p.ermit hunt subiect
to emergency closure has been held in Subunit 6(A). As the number
of mooie [as increased, hunting seasons have been gradual 1y
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E.

liberalized since hunting began in the area in 1965. (See the
latest Alaska Game Regulations for current seasons.)
Human Use Data
Because moose hunting is controlled under a registration permit
system, reported data provide an accurate summary of harvest. Use
data (see table 1) have been hand-tabulated by area staff in
Cordova and have not been summarized by computer. Beginning in
1984, however, Unit 6 permit-hunt data will be surnnarized by
computer and thus will provide more detailed use information.
Successful hunters in Subunit 6(A) primarily use airplanes or
airboats for transportation. Riverboats and ATVs are also used,
though to a much lesser extent.
The increase in harvest during the 1982 and 1983 seasons is, in
part, 'likely related to the increased number of moose available.

Table 1. Harvest Data in GMS 6(A), 1978-83

Yea r
No. Permits

I s sued Ha rvest
Length of

Sea son

1978
L979
1980
1981
r982
1983

99
r42
254
219
217
270

18
32
31
28
58
56

o1

56urg r 
b

r22
122

38
122

F.

Source: BGDIF.

a Bul I season.

b Cow season.

Significance of Particular Use Areas
Currently, the significance of particular use areas within Subunit
6(A) is difficult to describe since human use data are not
available through computer runs. Beginning in 1984, all harvest
and human use data obtained through harvest and permit reports
wil'l be computerized and coded to the new UCS.

6(B)
Bounda ri es
GMS 6(8) is located along the Gulf of Alaska, with the west bank
of the Copper River bordering its west side, and including the
drainages into the Copper River or the gulf west of Palm Point

III. GMS

A.
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B.

near Katalla. (see the current Alaska game management unit maps

and boundarY descriPt'ions. )

Management Obiectives
currently, the managemen_t obiective is to maintain a-posthunting

season herd of 150 t-o 175 moole, In 1979, apploximately 75.to 100

moose imm'igrateo"io-iuoutil-oigi from Subunit o(C),. increasing the

herd above the ,unig.runt objective. Since then, hunting seasons

have been maintained to harvesl 50 to 75 animals per year' in

order to graduaffV *Or.e ihe herO size to within the management

objective ( ibid. ).
Management Considerations --rJ-- L^.,^ ,.aan a'.canrrarl
Since 1980, ..rul-iriiy io, calf/cow ratios have been observed in

irilrrii-6iti). 
- 

R;;g; ".onoition does not appear to have deterior-
ated, even thoug'h df,. herO has.been above its management obiective

since Ig7g. tt''is-'suspected that there may.be significant preda-

iion oy brown bears upon moose calves (ibid')'..
predation by "oJu"t-'it 

not significant at this tjme; however'

should the wotf bt-pi,tui1on'incrdase, they may beoin affecting the

moose population'i,i th. area (Reynolis, fers.- comir.; ADF&G 1976)'

Period of Use
Regul atory season dates have be.gun f rom. mid August to ear]y

September and niu.--* until mio September to late November'

Because of establ'ished harvest quoiu., 't.h" season has been closed

by emergen.y o.O.r, *f,un the qubta has been reached prior to the

rtgriit;rt itorin's'd;i;. rfre humner of davs the seasons have run

has varied considerab'ty, OepenJ'in_g on the. quotas set and the

success of nunieri-. T[d tgti+-tge5 regul ati ons establ 'i sh season

dates of e septemuer through_20 Septehoer,^with a quota of 25

antrerress rooi.l"'--(s.. ir,,i rJtest'Araska Game Regulations .for
current ,.uroni.j these dates reflect a desire to allow maximum

participationbylocalhunters.Theharvestqu.ota,a..reduction
from 35 antlerless moose from previous years, reflects the need to

compensate for poor calf production 
-in previous years (ADF&G

n.d.).
Human Use Data
Fl uctuati ons i n ha rvest ( see tabl e 2)- g-eneral ly refl ect

f I uctuations i n"'n.tO- si ie. ffre lruncateO 1ti79 lour-day season i s

indicative or nigner hunter .success. The high success wu: a

direct result of ideal airboating cono'itions, caused by heavy rain

and h'igh water, which substaniia'lly'improved access to hunting

areas (ADF&G 1gg1 ) . Ih. !i gr' naivest .that occurred i n 1980

reflects the s'u-Oitantlai i nirease i n the moose herd ' whi ch

resulted from iffilg;;iion ot 75 to 100 animals into the area from

Subunit 6(A) ..--r 1.. ,..,nrane
Themostsuccessfulmeansoftransportusedbyhunters.ts
ai rboats. Hunters using other means are at a comparative

OisaOvantage (ADF&G 1976)
Ninety to IO1i:';i 

-ih;'yearly 
harvest. of moose is by Unit 6

residents. Local resjdents g"eneialty hYlt primarily- to obtain

meat and ,..oniirirv-to .njoy' ir,. reireational dimensions of the

hunt ( Reynol ds , Pers . comm. ) '

C.

D.

E.
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F. Significance of Particular Use Areas
Currently, the significance of particular use areas within Subunit
6(B) is difficult to describe because human use data are not
available through computer runs. Beginning in 1984, all harvest
and human use data obtained through harvest and permit reports
will be computerized and coded to the new UCS.

Table 2. Harvest Data in GMS 6(8), 1978-83

Yea r
No. Permits

I ssued Ha rves t
Length of

Season

L978
t979
1980
1981
1982
1983

247
229
566
455

23
43

100
60

13 days
4 days

21 days
26 days

487 74 13 days

Source: BGDIF.

--- means no data were available.

rv. GMs 6(c)
A. Boundaries

GMS 6(C) is located in the Cordova area along the Gulf of Alaska.
(See the current Alaska game management unit maps and boundary
descri pti ons. )

B. Management 0bjectives
The management objective is to maintain a posthunting herd size of
175 to 200 animals (ibid.).

C. Management Considerat'ions
During 1979,75 to 100 animals immigrated from Subunit 6(C) into
Subunit 6(B), reducing the herd size to below its management
objective. Since then, a small harvest of about 20 bulls has been
taken annually to allow herd growth (ibid.).
The Copper River Highway and Alagnik Road are within Subunit 6(C)
and provide good access for hunters. Because of this, hunting
pressure has been such that in recent years only one-half day
seasons could be allowed. It became necessary to limit the number
of permits issued for moose hunting. The 1984 season was the
first conducted under a drawing permit regulation, allowing only
35 permits to be issued. In previous years, 90 to I00% of the
moose harvest was by GMU 6 residents (ibid.). The drawing permit
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D.

E.

hunt is not limited to Unit 6 residents, however, and provides
equal opportunities to all those who desire to hunt moose in
Subunit 6(C). Because of its location, most applications for the
permit hunt were from GMU 6 residents, who received 32 of the 35
permits issued (Timm, pers. comm.).
Predation of moose by wolves appears to be insignificant at this
time (Reynolds, pers. comm.). Predation by brown bears may be
significant, and on-going studies will help determine its signifi-
cance.
Period of Use
The hunting season is during September. (For current hunting
season dates and restrictions, see the latest Alaska Game

Regulations. )
Human Use Data
The drop in harvest (see table 3) during the 1980 season from the
previous two seasons was the result of a decline in herd size.
The decline was the result of the ininigration of 75 to 100 moose
from Subunit 6(C) to adiacent Subunit 6(B) (ibid.). The increase
in the number of permits issued in 1983 has required that the
moose hunting season be regu'lated under a limited number of
drawing permits.

Table 3. Harvest Data for GMS 6(C),
1978-83

Year
No. Permits

I s sued Ha rvest

T97B
1979
1980
1981
r982
1983

240/351
357 /30"
373
373
359
573

60
51
17
T7
2I
30

V.

Source: BGDIF.

a Antlerless drawing permits.

GMU 7
A. Boundaries

GMU 7 is located along the north
Peninsula. (See the current Alaska
boundary descriptions. )

and east sides
game management

of the Kenai
unit maps and
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B. Management Objectives
In GMU 7, the primary management objective is to provide the
greatest sustained opportunity to participate in hunting moose.
The secondary objective is to provide sustained opportunities to
view and photograph moose (State of Alaska 1984).

C. Management Considerations
Habitat conditions in portions of GMU 7 have been deteriorating.
Encroachment of spruce forest is suppressing important moose food
species.
Portions of the unit are located within the Chugach National
Forest. Use of motorized ground vehicles is prohibited off
maintained roads during snow-free periods (ADF&G I976).
Nonconsumptive uses are high in this area and are considered in
its management.

D. Period of Use
Moose hunting occurs during the first
September. (See the latest Alaska Game

seasons. )E. Human Use Data
Table 4 presents 1978-1983 human use data for GMU 7. The number
of hunters in 1978 was the lowest recorded since 1965 for GMU 7,
pnobably because of shortened seasons and lower hunter effort.
Since 1965, the number had averaged 511 (ADF&G 1980). Following
1978, the number of hunters declined through the 1980 hunting
season and remains low because of more restrictive regulations.
Transportation used by hunters is primarily by highway vehicles,
because of the road system in the area. Aircraft, boats, and
horses are used about equal ly.

F. Significance of Particular Use Areas
Unit 7 data for 1983 are presented in table 5 and ordered by
number of hunter-days by minor tributary (see I.A. above).
In GMU 7, note that although Minor Tributary Area N0.04 (Placer
River drainage) did not receive the greatest number of hunter-
days, it did have the highest reported harvest. This area is
regulated under a permit drawing hunt, which'limits the number of
hunters; the remainder of GMU 7 is regulated by general hunting
season regulations. Mjnor tributary code number 00 denotes GMU 7

on'ly. Harvest reports that contain insufficient location informa-
tion to code below the GMU level are reported here.

VI. GMU 11
A. Boundaries

GMU 11 is located in the Wrangell Mountains-Chitina River area.
(See the current Alaska game management units maps and boundary
descriptions. )B. Management Objectives
Most of GMU 11 is within the Wrangell-St. Elias National Park and
Preserve. Moose hunting by local residents only is allowed within
the park portion of this Conservation System Unit (CSU1. l,lithin
the preserve and those portions of GMU 11 not within this CSU,

two to three weeks of
Regulations for current
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management objectives are to provide the greatest opportunity to
hunt moose (Lieb, pers. comm.).

Table 5. GMU 7 Minor Tributary Human Use Data Ordered by Number of
Hunter-Days, 1983

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

06
07
03
00
OB

04
02
T4
01
15
05
13
09
Unit total

2L8
r82
165
146
116
100

94
72
32
18

7

3
2

1 ,155

55
51
47
33
33
37
23
74

6
5
1
I

1

1

307

T4
10
8
6
6

25
9
2
I
1

0
0
0

82

Source: ADF&G 1984a.

C. Management Considerations
Because most of GMU 11 is within the Wrangell-St. Elias National
Park and Preserve, hunting within the park is prohibited to all
but local residents. Not only does this limit the opportunity to
hunt moose, but it also severe'ly reduces the ability of the ADF&G

to actively manage the resource. Lands within the park and
preserve are under the control of the NPS, which, under current
polices, does not allow habitat manipulation. There is also a

need to investigate and verify the controlling factors on the
moose population within GMU 11.
Period of Use
Moose hunting occurs during the
latest Alaska Game Regulations for
Human Use Data
Table 6 presents 1978-1983 human use data for GMU 11. The decline
in the number of hunters during 7978 from previous years was
primari'ly due to the creation of Wrangell-St. Elias National

D.
month of September. (See the
current seasons. )

E.
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F.

Monument, which, under federal regulations, prohibited hunting by
nonlocals in the park. Since then, with the establishment of
l.lrangel 1 -St. El ias National Park and Presenve, hunting has
increased. Hunting by locals and nonlocals is allowed in the
preserve, and hunting by local residents is allowed in the park.
Highway vehicles are the most used means of access, followed by
airplanes and 0RVs. Horses and boats are used to some extent, but
generally their use is limited.
Significance of Particular Use Areas
Data for 1983 are presented in table'7 and ordered by number of
hunter-days by minor tributary (see I.A. above). Minor tributary
code number 00 denotes GMU 11 only. Harvest reports that contain
insufficient location information to code below the GMU level are
recorded here.

Table 7. GMU 11 Mingr Tributary Human Use Data 0rdered by Number
of Hunter-Days, 1983"

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

5
2
2
5

T2
I
5
1

5
J
1

2
1

1

0
2
0
0

48

45
22
20
23
2L
11
10

7

8
9
6
4
3
I
I
2
1

1

195

00
15
24
04
22
05
2L
23
19
18
07
17
03
16
20
08
01
02

Unit total

299
252
173
148
L29
56
54
53
49
43
37
35
20
13

9
5

3
3

1,381

Source: ADF&G 1984a.

a Figures based on genera'l harvest-ticket and permit-hunt data.
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VI I. GMU 13
A. Boundaries

GMU 13 includes much of
(See the current Alaska
descriptions. )

the Upper Susitna and Nelchina basins.
game management unit map and boundary

B. Management 0bjectives
Throughout most of GMU 13 the primary management obiective is to
provide the greatest sustained opportunity to hunt moose. In
portions of Subunits 13(E) and (A), the primary management
obiective is to provide the greatest sustained opportunity to be

selective in hunting moose, and the secondary management objective
is to hunt moose under aesthetically p'leasing conditions. In
portions of Subunit 13(D) a'long the Matanuska River, the primary
management objective is to provide the greatest sustained
opportunity to hunt moose under aesthetically p'leasing conditions.
In the Paxson closed area in Subunit 13(B), the primary management
objective is to provide the greatest sustained opportunity to view
and photograph moose (Bos 1980, ADF&G L976).

C. Management Considerations
During the mid-to-late 1970's, the bull/cow ratio had declined
markedly in much of GMU 13. As a result of this decline during
1980, a regulation was implemented al'lowing only bull moose with
antler spreads of 36 inches or greater to be taken. Since then,
the bull/cow ratio has increased; however, although this ratio has
increased, the mean age and number of mature bulls has decreased
(ADF&G 1984). Because of the declining age structure a season was

implemented in portions of Subunits 13(B) and (E) allowing only
the take of spike or forked antlered bull moose. The intent of
this regulation is to direct hunting pressure toward younger
age-c1ass moose. Animals with spike or forked antlers are
generally yearling bulls. Many year'ling bulls, however, have
larger antlers and thus are protected under this regulation,
allowing them to become older age-c1ass animals.
Unit 13 has several highways that border or bisect it and numerous
trails, which are used extensive'ly by hunters with ORVs. This
circumstance, coupled with the unit's proximity to the maior
population center of Anchorage, subiects it to h_igh hunting
pressure. Because of this, it has become increasingly difficult
to maintain a general hunting season open to all hunters.
The fact that brown bears can be a significant cause of moose calf
mortality has been demonstrated in the Nelchina Basin (Ballard et
al . 1982). Predation appears to remain a maior factor in
control 'l i ng herd numbers (ADF&G n. d. ) .
Effective fire suppression has greatly reduced the frequency and
extent of fires in the area. Moose often prefer early seral stage
plant communities, which grow after fires, because of their
increased forage production or availabi'lity. Fire suppression has
thus decreased- the amount of forage availab'le to moose (ADF&G

1e76 ) .
The proprosed Susitna hydroelectric proiect is located within
GMU 13. Should the dam(s) be built, a large portion of the unit's
moose population may be affected to varying degrees.
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D.

E.

Period of Use
Moose hunting generally occurs during the first three weeks of
September. (See the latest Alaska Game Regulations for current
seasons. )
Human Use Data
1. GMS 19[0. Table 8 presents 1978-1983 human use data for

S5fiITT3(A). The number of hunters and harvest appear to
have declined from the I978 to the 7979 hunting season.
Because reminder letters were not sent to harvest ticket
holders in 1979, it is likely the actual harvest was higher.
During the 1980 season, a more restrictive season was
implemented, allowing the take of only bull moose with an
antler spread of 36 inches or greater. Because of this
restriction, hunting pressure and harvest decl ined. The
decline noted from the 1981 and 1982 season may have been the
result of adverse weather during the last 10 days of the
hunting season (ADF&G 1984b).
The most popular method of access used is the 0RV, because of
the extensive trail system that exists in the area. Airplane
and highway vehicle are the second most popular methods of
access, followed by boat. Boat access is facilitated because
of the presence of launch sites on Lake Louise within the
subunit. There is I imited use of horses because of
competition with other means of access.

2. GMS 13(B). Table 9 presents 1978-1983 human use data for
munl-t 13(B) . (See the Subuni t 13(A) human use data di scus-
sion concerning fluctuations in hunting pressure.)
Highway vehicles and ORVs are the most popular means of
transport in Subunit 13(B). Again, as in Subunit 13(A),
highway access and an extensive trail system and flat terrain
provide for these two means of access. The Sourdough and
Cleanrater creeks controlled use areas are within Subunit
13(B). l.lithin these control led areas, transportation by
motorized vehicles is prohibited for hunting, except on
highways. This would account for the lower percentage of ORV

use compared to Subunits 13(A) and 13(C). Boats and air-
planes are used to a lesser extent than highway vehicles or
ORVs. Both the MacLaren and Susitna rivers are used by
boaters.

3. GMS 13(C). . Table.l0 presents 1978-1983 human use data for
SuEunTT-l3(C). (See the Subunit 13(A) human use data
discussion concerning fluctuations in hunting pressure. )
ORVs are the most frequently used means of transport for
hunting within this subunit because of its relatively flat
terrain and trail system. Boat access is limited because of
the lack of rivers and lakes accessible to boats.

4. GMS l3(D). Table 11 presents 1978-1983 use data for Subunit
T3ID). lSee the Subunit 13(A) human use data discussion
concerning fluctuations in hunting pressure.)
Access within this subunit for hunting moose is primari'ly by
highway vehicle. ORV use is somewhat limited because of the
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Tonsina Controlled Use Area and steep terrain. Aircraft are
used to a lesser extent, followed by boat and horse.

5. GMS 13(E). Table 12 presents 1978-1983 human use data for
sub-unlr13(E). (See the Subunit 13(A) human use data
discussion concerning fluctuations in hunting pressure.)
Generally, airplanes, highway vehicles, and ORVs are used
nearly equally'as the major modes of access in Subunit.13(E).
ORV use is somewhat restricted compared to Subunits 13(A) and
13(C) because of steep terrain within Subunit 13(E). Boat
access is used to some extent and is generally limited to
portions of the Susitna, Chulitna, and Tokositna rivers.
Horse access, as in all other subunits of GMU 13, is used to
a limited extent.

6. GMU 13, subunit unknown. Table 13 presents data for GMU 13

nat do not indicate within which
subunjt the hunter hunted. Therefore, a substantial amount
of hunting pressure cannot be attributed to a particular
subunit. Use or interpretation of these data should be made

only on a GMU-wide basis in combination with all subunit
data.

F. Significance of Particular Use Area
Da[a for 1983 are presented in tables 14-18 for Subunit. 13(A-E),
ordered by number of hunter-days by minor tributary (see I.A.
above ) .
Minor tributaries receiving the highest use are genera'lly those
most accessible to hunters. Note that the code 00 indicates that
there was insufficient information on the harvest ticket to
determine within which minor tributary a hunter hunted within a

particular subunit.
Table 19 presents 1983 data for GMU 13, where particular subunits
cannot be determined from harvest ticket reports. These data are
additive to the combined totals for all subunit data only.

vrrr. GMS 14(A)
A. Boundaries

GMS 14(A) includes the l,Jjllow, Wasilla, and Palmer area bounded on

the south by Cook Inlet and the Knik Arm and on the north by
Willow and Peters creeks. (See the current Alaska game management
unit maps and boundary descriptions.)

B. Management 0bjectives
Management objectives for GMS 14(A) include providing an opportun-
ity - to hunt moose under aesthetical 1y pleasing conditions,
providing for an optimum harvest of moose, a.nd proy-iding an

bpportunity to view, photograph, and enioy moose (Bos 1980).
C. Management Considerations

Development, including residential and agricultural, is decreql!lg
the amount-of habiiat available to moose in Subunit 14(A).
Efforts are being made to improve moose habitat in the Moose Creek
Moose Management Area; however, gains realized jn that area may be
offset by- losses to increasing development elsewhere (ADF&G

1984b ) .
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Table 14. CMS 13(A) Minor fributary Human Use Data Ordered by
Number of Hunter-Days, 1983o

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

20 11521
07 477
18 313
05 299
00 293
11 287
02 285
21 235
06 183
14 141
13 133
08 121
19 87
10 76
04 72
01 69
03 47
15 42
12 29
17 24
09 20
16 6

Subunit total 41760

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

Table 15. GMS 13(B) Minor lributary Human Use Data 0rdered by
Number of Hunter-Days, 1983-

12
22
27
14

8
I
3

't8
10

2

6
6
9

12
2

1

2
5
2

1

0
1

171

261
r08

51
48
44
52
40
34
39
30
33
17
't0
18
I
6

11
I
9
4
5
I

837

56
33
26
26
20
31
24
27
11

1

8
3
1

6
3
5
1

3
285

174
154
96
50
65
49
51
49
38
19
24
12
11
15

5
6
5
4

827

03
17
04
15
12
18
00
16
14
05
06
09
13
11
02
07
01
08

No. of
Success.
HuntersMi nor No. of Days No. of Hunters

'l ,123
885
559
316
312
310
290
224
216
111
104
85
85
67
37
32
26
22

Subunit total 4r804

Source: ADF&C 1984a.

a Figures based on general harvest-ticket and permit-hunt data.
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Table '16. GMS 13(C) Minor Tributary Human Use Data Ordered by

Hunter-Days , 1 9834

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

03 814
05 489
02 267
01 198
04 16s
00 99

Subunit total 21032

60
28

4
15
14

5
126

106
74
32
29
24
15

280

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

Table 17. GMS 13(D) Minor lributary Human Use Data Ordered by
Number of Hunter-Days, 1983-

No. of
Success.
HuntersMi nor No. of Days No. of Hunters

08 660
05 283
10 262
16 165
00 122
09 109
07 97
18 87
12 61
21 56
20 45
13 42
22 26
19 19
03 12
06 10
11 9
238
14 6
15

Subunit total 21079

Source: ADF&G '1984a,

a Figures based on general harvest-ticket and permit-hunt data.

--- means no data veere available.

't 15
50
50
32
17
17
14
20
12

9
5
7
6
5
6
I

3
3
1

1

374

17
9
5

11

5
2
4
9
1

0
1

1

6
0
2

0
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Table 18. CMS 13(E) Minor fributary Human Use Data 0rdered by
Number of Hunter-Days, 1983'

No. of
Success.
HuntersMl nor No. of Days No. of Hunters

30 734
00 369
01 254
29 227
l0 210
25 207
02 186
32 173
17 146
13 119
24 118
26 110
15 84
03 68
28 68
23 64
12 61
21 59
18 55
11 50
09 49
31 44
27 30
22 29
08 24
16 23
14 17
20 16
19 15

Subunit total 3,609

Source; ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

Table 19. CMU 13, Subunits Unknown, Moose Harvest and Permit
Report Data, 1983

13
17
16
17

8
4
I

10
15
't 'l

15
I
3
1

2
7
3
2
4
4
1

7
5
3
2
0
4
1

3
194

124
73
36
40
29
21
32
31
27
22
18
24
18
11
11

7
11
11
12

8
9
9
6
3
7
3
4
4
3

614

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

45
45

00
Unit total

'l ,798
11798

311
311

Source: ADF&G 1984a.
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Mortality caused by collisions with highway vehicles and trains
occurs each year, primarily during winter. Mortality is highest
during winters of moderate-to-heavy snowfa'll, when moose are
forced to move to wintering areas near portions of the subunit
populated by humans (ADF&G 1984b, ADF&G n.d.).

D. Period of Use
Moose hunting generally is allowed during the first three weeks of
September. (See latest Alaska Game Regulations for current
seasons. )E. Human Use Data
Table 20 presents 1978-1983 human use data for Subunit 14(A). The
vast majority of hunters use highway vehicles as the mode of
access for moose hunting, primarily because of the road system and
the subunit's proximity to Anchorage and the Matanuska Val1ey.
The decline in reported hunters and harvest between the 1978 and
I979 seasons 'likely reflects the fact that reminder letters were
not sent to harvest ticket holders for the L979 season, rather
than a real decline in number of hunters afield.

F. Significance of Particular Use Areas
Subunit 14(A) 1983 data are presented in table 21 and ordered by
number of hunter-days by minor tributary (see I.A. above). Note
that a substantial number of hunters reported hunting in Subunit
14(A) whose harvest reports did not provide sufficient information
to record the hunt location more precisely than at the subunit
leve'l (minor tributary code 00).

rx. GMs 14(B)
A. Boundaries

GMS 14(B) is located north of the Wasilla/Palmer area. It is
bordered in the south by l.lillow and Peters creeks and to the north
by the Talkeetna River. (See the current Alaska game management
unit maps and boundary descriptions. )B. Management 0bjectives
Throughout most of Subunit 14(B), the primary management objective
is to provide the greatest sustained opportunity to hunt moose.
In the northeastern portion of the subunit, the management
objective is to provide an opportunity to be selective in hunting
moose and secondarily to hunt moose under aesthetically pleasing
conditions (Bos 1980).

C. Management Considerations
Loss of winter range is the most important factor jeopardizing the
moose population within Subunit 14(B). Effective fire suppression
has al lowed habitat to mature beyond the early seral stages
preferred by moose during winter. Development along the Parks
Highway is increasing, as is the habitat loss associated with it
(ADF&G 1s76).
Mortality of moose caused by collision with highway vehicles and
trains can be substantial during some years, depending on winter
snow conditions. Years with heavy snow force moose into
traditional winter range and in close contact with the human
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Table 21. GMS 14(A) Minor [ributary Human Use Data 0rdered by
Number of Hunter-Days, 1983"

l'li nor No. of Days No. of Hunters

No. of
Success.
Hu nters

03
00
04
02
07
08
05
01
T2
09
11
13
06
10

2,623
1,934
1,713
L,443
1,059
1,046

931
92r
742
423
327
272
169

4
13,607

549
348
322
304
r97
192
777
186
170
85
43
56
37

1

2,667

IzL
29
61
56
40
42
42
45
37
22
13
20

3
0

531Subunit total

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

D.

E.

popu'lation. This contact increases the incidence of vehicle and
train mortality (ADF&G n.d.).
Much of Subunit 14(B) is inaccessible to hunters, thus concentra-
ting harvest along the Parks Highway and the few access trails in
the subunit (ibid. ). Local overharvest of subpopulations may
occur in some areas, while other areas receive very little hunting
pressure (ADF&G 1976).
Period of Use
Most harvest of moose occurs during the month of September;
however, in recent years a late (between December 15 and
February 15) two-week drawing-permit season has been held. (See
the latest Alaska Game Regulations for current seasons.)
Human Use Data
Table 22 presents human use data for the 1978 through 1983 season.
The apparent decline in the number of reported hunters from the
1978 to 1979 season likely reflects the fact that reminder letters
were not sent out after the 1979 season. It is difficult to
determine what the real magnitude of increase was in the number of
hunters during the 1980 season compared to the 1979 season. There
like1y was a substantial increase in response to a minimum antler
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size restriction imposed in adiacent Gtvlu 13. Because of this
restriction, some hunters probably elected to hunt in other areas
(ADF&G 1981 ).
The tremendous increase that occurred between the 7982 and 1983
seasonS was the direct result of a 30-day-either-sex nonpermit
season in Subunit 14(B). The expanded bag limit encouraged more
hunters to hunt moose in this subunit (ADF&G n.d.).
Highway vehicles are the most frequently reported means of
transportation because of the road system existing in this
subunit. Although access trails are somewhat limited in most of
Subunit 14(B), ORV use has continued to increase and has remained
the second most reported means of access. Boat access has
generally been the third most reported access method, fo'l'lowed by
aircraft and horse.

F. Significance of Particular Use Areas
Subunit 14(B) data for 1983 are presented in table 23 and ordered
by number of'hunter-days by minor tributary (see I.A. above).
lrt-ote that a substantial number of hunters reported hunting in
Subunit 14(B) whose harvest reports did not provide sufficient
information to record the hunt location more precisely than at the
subunit level (minor tributary code 00).

Table 23. GMS 14(B) Minor Jributary Human Use Data Ordered by

Number of Hunter-Days, 1983'

Mi nor No. of Days No. of Hunters

No. of
Success.
Hu nters

04
06
05
00
09
07
08
01
02
03
10

2,939
1 ,911
1,708
1,369
1,300

830
582
538
163

94
3

11,337

587
37t
327
275
270
181
116
109
4I
2t

1

2,299

82
61
65
37
91
47
38
34

0
5
0

460Subunit total

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.
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x. Gr{s 14(c)
A. Boundaries

GMS 14(C) encompasses the Anchorage area between Knik Arm and
Turnagain Arm. (See the current Alaska game management unit maps
and boundary descriptions. )B. Management Objectives
l,lithin most of Subunit 14(C), the primary management objective is
to provide sustained opportunities to view and photograph moose
and secondari'ly to hunt moose under aesthetical ly p'leasing
conditions and to protect human life and property (Bos 1980).

C. Management Considerations
Extensive urbanization within the Anchorage lowlands and hillside
area has eliminated large tracts of moose winter range (ADF&G
1976). Although the number of moose has increased in Subunit
14(C) over the past five years because of mild winters, a severe
winter with heavy snowfall could likely cause severe winter losses
(Harkness, pers. comm.). Not only has the extensive urbanization
caused habitat losses; it has also increased the likelihood of
potential 1y dangerous moose/human conflicts.
Mortality of moose as the result of collisions with vehicles is
high. This mortality often exceeds that of the hunting mortality
(BGDTF).

D. Period of Use
Hunting generally occurs during September and, in some portions of
the subunit, during mid winter. (See the latest Alaska Game

Regulations for current seasons. )
E. Human Use Data

Table-24 presents 1978 through 1983 Subunit 1a(C) human use data.
Because most of the hunting and harvest in this subunit occur
during permit hunts rather than during the general open season,
I978-1982 data, which represent general harvest report information
on1y, should be interpreted cautiously.
A large portion of Subunit 14(C) is within the boundaries of
Chugach State Park, where motorized vehicles are restricted to
roads and currently designated areas (see the current Chugach
State Park regulations). Because of these restrictions, most
access is limited to use of highway vehicles on roads.
The 1983 harvest of ?20 moose was the second highest on record
(ADF&G n.d.). This increase in harvest is indicative of the
increasing number of moose in the subunit and an increase in the
number of permits and permit hunts available to hunters.

F. Significance of Particular Use Areas
Data for 1983 are presented 'in table 25 and ordered by number of
hunter-days by minor tributary (see I.A. above).
Minor tributary code number 00 refers to information obtained from
harvest reports that could not be coded beyond the subunit level.
Table 26 presents I97B through 1983 human use data for GMU 14
where the subunit could not be determined from the returned
harvest reports. These data are additive to all subunits of
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Table 25. GMS 14(C) Minoq Tributary Human Use Data Ordered by
Number of Hunter-Days, 1983"

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

04
05
03
06
02
00
08
11
07
01
L2
09
10

755
470
445
253
233
205
199
135
72r

B9
6B
49
36

3,059

149
91

109
7I

205
37
17
t4
25
38
22
T4
11

803

50
22
55
10
44

2
6
I
6
5

I2
4
J

220Subunit total

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

GMU 14 combined and should be included when evaluating GMU 14 as a
whol e.

xr. GMS 15(A)
A. Boundaries

GMS 15(A) is located in the northeast portion of the Kenai Penin-
sula. (See the current Alaska game management unit maps and
boundary descriptions. )B. Management Objectives
Throughout most of Subunit 15(A), the primary management objective
is to provide the greatest sustained opportunity to participate in
hunting moose and secondarily to provide sustained opportunities
to view and photograph moose. The Kenai Moose Research Center has

. as its primary management objective to provide opportunities for
scientific and educational study of moose (State of Alaska 1984b).

C. Management Considerations
Habitat conditions in much of the subunit (except that portion
which burned in 1969) have deteriorated as a result of natural
p'lant succession. Calf mortality has been high during years when
deep snow has persisted late into spring. In order to meet the
public demand to provide for both consumptive and nonconsumptive
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D.

E.

use, it has become necessary to rehabilitate moose winter ranges
(ADF&G 1976). GMS 15(A) has some of the highest moose densities
in the state. This subunit has the potential, with proper habitat
management, to produce high numbers of moose.
Predation of calves by black bears during surnmer months has been
documented on the Kenai Peninsula. This predation is high and in
combination with other natural mortality may be a major factor
affecting the moose population (Franzmann et al. 1980).
Increased public awareness of high moose densities in the area of
the 1969 burn has tended to concentrate hunters in that portion of
the subunit. Habitat improvement elsewhere in the subunit is
necessary to stimulate the growth of the moose population and
distribute hunting pressure (ADF&G 1984b).
Low bul'l/cow ratios exist in the subunit. At this time, this low
ratio does not appear to be affecting pregnancy rates; however,
the situation requires close monitoring.
Period of Use
Moose hunting seasons generally occur during the first three weeks
of September. (See the latest Alaska Game Regulations for current
seasons. )
Human Use Data
Table 27 presents 1978 through 1983 human use data for Subunit
15(A). Table 28 presents L978 through 1983 human use data for
unspecified subunits. Highway vehicles are the most frequently
used means of transport in 15(A) because of the comparatively
extensive road system within the subunit. Boat access is the
second most used means of transport, followed by ORV and aircraft.
Much of Subunit 15(A) is within the Kenai National Moose Range,
where off-road motorized vehicle use is prohibited. Much of the
subunit is al so within the Kenai Control led Use Area, where
aircraft use for hunting moose is restricted.
The decline in the reported number of hunters and harvest during
the 1979 season compared to the 1978 season may not have actually
occurred. Rem'inder'letters were not sent to those hunters who
failed to return their moose harvest report after the 1979 season.
The increase in effort and harvest during the 1980 season is, in
part, related to reminder letters not being sent for the I979
season. It also may be the result of increased public av'rareness
of the favorable status of moose in the 1969 burn area (ADF&G

1e81 ) .
The substantial increase in effort and harvest from the 1982 to
1983 season may be indicative of the increased calf survival
resulting from improved habitat in the 1969 burn and mild winters
since I979. Also during the 1983 season, weather was favorable
for hunting 18 of the 20-day season (ADF&G n.d.).
Significance of Particular Use Areas
Data for 1983 are presented in table 29 and ordered by number of
hunter-days by minor tributary (see I.A. above).
Minor tributary code number 00 refers to information obtained from
harvest reports that could not be coded beyond the subunit level.

F.
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Table 29. GMS 15(A) Minoq Tributary Human Use Data 0rdered by
Number of Hunter-Days, 1983*

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

03
05
06
00
01
07
04
02

4,765
2,689

806
734
643
399
359
165

10 ,560

826
474
160
113
r20

75
65
37

1,870

178
108
27
18
2T

8
15
19

394Subunit total

XI I. GMS

A.

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

15(B)
Bounda ri es
GMS 15(B) is located in the mid western port'ion of the Kenai
Peninsula. (See the current Alaska game management unit maps and
boundary descriptions. )
Management Objectives
Throughout much of 15(B), the primary management objective is to
provide the greatest opportunity to be selective in hunting moose'
hnd the secondary objective is to hunt moose under aesthetically
pleasing conditions. In portions of the subunit, the primary
management objective is to provide the greatest opportunity to
participate in hunting moose, and the secondary obiective is to
provide sustained opportunities to view and photograph moose
(State of Alaska 1984).
Management Consi derations
Simiiar management considerations apply to Subunit 15(B) as were
discussed for Subunit 15(A). Maturing vegetation and lack of good
browse is a serious problem throughout all of this subunit.
Period of Use
Moose hunting seasons generally occur during the first three weeks
of September. A limited drawing-permit hunt, however, is allowed
during the last week of September and the first two weeks of
0ctober. (See the latest Alaska Game Regu'lations for current
seasons. )
Human Use Data
Table 30 presents 1978-1983 human use data for.subunit 15(9).
Because much of the moose hunting in Subunit 15(B) is controlled
under a drawing-permit hunt, data for 1978'1982, which do not

B.

c.

D.

E.
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i ncl ude permi t-hunt i nformation , under-represent both hunti ng

effort and harvest.
The decline in reported effort and harvest during the 1979 season
are 'likely the result of fewer hunters returning their harvest
reports because reminder letters were not sent out for that
season. The subsequent increase during the 1980 season also
reflects th'is fact.
Highway vehicles are the most frequently used means of transport
by moose hunters; however, those hunters who use horses are the
most successful. Because off-road use of motorized vehicles is
prohibited on the Kenai NWR, which comprises much of the subunit,
this means of transport is limited. Use of aircraft is also
restricted to certain landing areas within the refuge, which
limits their use.

F. Significance of Particular Use Areas
Daia for 1983 are presented in table 31 and ordered by number of
hunter-days by minor tributary (see I.A. above). Minor tributary
code number 00 refers to information obtained from harvest tickets
that could not be coded beyond the subunit level.

Table 31. GMS 15(B)^ Minor Tributary Human Use Data Ordered by Number

of Hunter-Days, 1983"

Mi nor No. of Days No. of Hunters

No. of
Success.
Hu nters

07
03
02
00
05
01
06
04

Subuni t total

683
600
438
303
276
t23
40
39

2,502

r02
94
66
47
61
23
10
11

4t4

37
29
13

9
T7

7

3
1

116

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

xrrr. GMS 15(C)
A. Boundaries

GMS 15(C) is located in the southwestern portion of the Kenai
Peninsula. (See the current Alaska game management unit maps and
boundary descri ptions. )
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B.

c.

Management Objectives
Tlr. primary management objective in subunit 15(c) is to provide
the greatest sustained opportunity to participate in hunting
moose, and the secondary objective is to provide the gieatest
opportunity to view and photograph moose (State of Alasra tse4).
Management Considerati ons
In addition to management considerations discussed for Subunit
J5(A), there are several others in subunit 15(c). Nonfederar
lands between Tustemena Lake and Kachemak Bay are a very important
habitat for moose. In this area, the long-term majoi threat to
moose will stem from gradual deterioration of this habitat because
of human-related development (ibid. ).
There is a need for accurate information concerning the moose
population size, seasonal habitat use, and movements. 

-Delineatjon
of calving. qLeas, rutting areas, and winter range is especiar'ry
important (ADF&G n.d.).
Period of Use
Moose hunting seasons generally occur during the first three weeks
of September. (see the latest Alaska Game Regulations for current
season. )
Human Use Data
Table 32 presents 1978-1983 human use data for Subunit 15(C). No
permit hunts for moose have been held during this reporting
period, and data for all years are generally comparable. Note,
however, that reminder letters were not sent to hunters who
obtained moose harvest tickets and failed to return them during
the 1979 season. The decrease in reported harvest and effort from
1978 and the subsequent increase for the 1980 season reflect this
fact.
The increase in harvest and effort during the 1981 season may
reflect favorable hunting weather during the season and increased
calf survival from the preceding winter (ADF&G 1983b).
Highway vehicles are the most frequently used means of transport
within the subunit. compared to other subunits of GMU 15, subunit
15(C) receives substantia'l1y more ORV use. A large portion of
this subunit is composed of state lands, where off-road motorized
vehicular use is not restricted. 0vera1'1, horses and boats are
about equally used, with those hunters using horses and aircraft
generally being the most successfu'1.
Significance of Part'icular Use Areas
Data for 1983 are presented in table 33, by number of hunter-days
by minor tributary (see I.A. above). Minor tributary code number
00 refers to information obtained from harvest tickets that could
not be coded beyond the subunit level.

16(A)
Bounda ri es
GMS 16(A) is located in the Peters-Dutch Hills area of the lower
Susitna basin bounded by the Susitna and chulitna rivers on the

D.

E.

F.

XIV. GMS

A.
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Table 33. GMS 15(C) Minor Tributary Human Use Data Ordered by
Hunter-Days, 1983"

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

05
03
01
02
06
00
07
04
08
10
09

2,047
1,443
1,075

923
626
259
174
169
85
4L
t7

6,859

365
238
163
119
r25
46
4I
30
19

4
4

I ,154

61
84
23
2L
30

9
I
3
4
0
2

245Subunit total

B.

c.

Source: ADF&G 1984a.

a Figures based on genera'l harvest ticket data only; no permit
hunts were held in GMS 15(C) during the 1983 season.

east and the Kahiltna and Yentna rivers on the west. (See the
current Alaska game management unit maps and boundary descrip-
tions. )
Management Objectives
The primary management objective in
the greatest sustained opportunity to
Management Cons iderations
Land disposals both for agriculture and settlement, which have
occurred and are like'ly to continue to occur in the area, pose a

threat to moose habitat. Gold mining occurs in the Peters-Dutch
Hills area and may increase, also affecting moose habitat (ADF&G

1976). Roads and landing strips associated with such development
may increase access into the area for hunting; but should these
lands be posted not only access but use of the moose resource
could be curtailed (ibid.). t^lith increased settlement within the
subunit, it is likely'loca1 demand for moose will also increase.
River access along the Susitna and Yentna rivers and Kroto Creek
tends to concentrate hunters a'long these corridor (ibid. ).
Highway vehicle access is ma'in1y concentrated along the
Petersvil le Road.
Should the proposed Susitna hydroelectric proiect be developed in
GMU 13, it may impact moose and moose habitat along the Susitna
River in Subunit 16(A) (Modafferi 1983).

Subunit 16(A) is to provide
hunt moose (Bos 1980).
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D.

E.

Period of Use
Moose hunting generally occurs during the month of September. A
limited drawing-permit hunt may be held in that portion of the
subunit within 1 mi of the Parks Highway should weather conditions
concentrate moose a'long the highway. (See the current Alaska Game
Regu'lations. )
Human Use Data
Table 34 presents 1978-1983 human use data for Subunit 16(A).
Note that reminder letters were not sent to hunters who had
obtained moose harvest tickets and failed to return them during
the 1979 season. The decrease in reported harvest and effort from
1978 and the subsequent increase for the 1980 season reflect this
fact. The decrease from the 1981 to the 1.982 season was the
result of inclement weather during the 1982 season.
Highway vehicles are the most frequently used means of transport
for hunting moose in the area, followed by ORV, boat, and
aircraft. Access is relatively good in portions of the subunit,
with a number of roads, trails, rivers, and landing areas.
Significance of Particular Use Areas
Data for 1983 are presented in table 35, ordered by number of
hunter-days by minor tributary (see I.A. above.).
Minor tributary code number 00 refers to information obtained from
harvest tickets that could not be coded beyond the subunit level.

Table 35. GMS 16(A) M'inor Tributary Human Use Data 0rdered by
Hunter-Days, 1983"

F.

Mi nor No. of Days No. of Hunters

No. of
Success .
Hunters

05
07
01
00
09
10
11
04
06
08
03
I2
02

2,r33
I,067

554
540
338
283
279
264
224
108
80
33
26

5,929

394
193
r02
106
62
43
37
45
51
15
16

6
6

r,076

65
46
43
I2
10

7
13
15
11

1

4
0
1

228Subunit total

Source: ADF&G 1984a.

a Figures based on general harvest - t'icket and permit hunt
data

442



XV. cMS 16(B) (except Kalgin Island)
A. Boundaries

GMS 16(B) is located along the west side of Cook Inlet and the
lower Susitna River va11ey and is bounded by the Yentna drainage
on the north and Redoubt Bay on the south. (See the Alaska game

management units maps and boundary descriptions.)
B. Management 0bjectives

In the Chelatna Lake-Yenlo Hills area, the primary management
objective is to provide the greatest sustained opportunity to be
selective in hunting moose, and the secondary objective is to hunt
moose under aesthetica'lly pleasing conditions. In the Skwentna
area, the primary management objective is to provide the greatest
sustained opportunity to hunt moose (Bos 1980).

C. Management Considerations
Similar management considerations as v'rere discussed for Subunit
16(A) concerning development apply to Subunit 16(B). In addition,
the proposed Beluga coal development, oil and gas development, and
timber harvest would also impact moose and their habitat.
In the Redoubt Bay portion of the subunit, bull/cow ratios havre
declined. A census of the area, conducted in February 1984,
produced an estimate of approximatley 300 moose. This is
significantly lower than the 421 moose actually observed during
fall surveys, conducted in 1981, indicating a population decline
( Faro, pers. comm. ) .
Winters with deep snow can cause significant winter mortality.
Winter ranges appear to be in limited supply. Means of enhance-
ment are somewhat limjted because of private property and the
remoteness of the area (ADF&G 1976).
Hunting opportunity is limited because access is restricted to a

few airstrips, lakes, rivers, gravel bars, and a road system in
the Beluga, Tyonek, and Chakachatna areas (ibid.). These condi-
tions tend to concentrate hunters in those areas where access is
avai I abl e.

D. Period of Use
Most moose hunting occurs during the month of September. In
recent years, a limited permit-drawing hunt also has taken place
during the first two weeks of November. Also a limited registra-
tion hunt has been held during mid winter for residents of the
subunit. (See latest Alaska Game Regulations for current season.)

E. Human Use Data
Table 36 presents 1978-1983 human use data for Subunit 16(B).
Note that reminder letters were not sent to hunters who obtained
moose harvest tickets and failed to return them for the L979
season. The decrease in reported harvest and effort from the 1978
to 1979 season and subsequent increase during the 1980 season
reflect this fact. The decrease from the 1981 to 1982 season was
the result of inclement weather during the 1982 hunting season.
Aircraft is the most frequently used means of transport for
hunting moose in the subunit because of the lack of access for
ground transportation.
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Boat access is the second most used means. Several major rivers
and Cook Inlet provide for this means of access.

F. Significance of Particular Use Areas
Data for 1983 are presented in table 37 , ordered by number of
hunter-days by minor tributary (see I.A. above). Minor tributary
code number 00 refers to information obta'ined from harvest tickets
that could not be coded beyond the subunit level.

Table 37. Game Management Subunit 16(E) Ninor Tributary Human Use Data
0rdered by Number of Hunter-Days, 1983'

Mi nor No. of Days No. of Hunters

No. of
Success.
Hunters

06
05
03
15
16
02
14
17
19
00
01
04
09
13
08
07
11
I2
18
10

1,606
r,176

996
906
710
698
692
570
533
483
395
381
220
L74
134
r20

50
28
15
I4

4,368

268
240
168
149
101
119
132
101
?TI
85
60
74
38
20
20
2t

9
5
2

2

1,614

77
75
55
36
23
50
38
4T
57
13
22
t7
16

8
1

3
1

3
2
1

779Subunit total

Source: ADF&G 1984a.

a Figures based on general harvest-ticket and permit-hunt data.

Table 38 presents L978 through 1983 human use data for GMU 16
where the subunit could not be determined from the returned
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XVI. GMS

A.

harvest reports. These data are additive to all subunits of
GMU 16 combined and should be included when evaluating GMU 16 as a
whol e.

16(B) - KALGTN TSLAND
Bounda ri es
Kalgin Island is within GMS 16(B) and is located in Cook Inlet
south and west of Kenai. (See the current Alaska game management
unit maps and boundary descriptions.)
Management Objectives
Current management objectives are to reduce the number of moose on
Ka'lgin Island to maintain about one moose per miz (20 to 23 moose)
(ADF&G n.d.).
Management Consi derati ons
Kalgin Island was documented as being overpopulated by moose in
December 1980. A total of 70 moose were observed at that time.
The island encompasses approximately 23 mi2, not all of which is
suitable moose habitat (ADF&G 19Bl). Since then, 237 moose have
been harvested from the island (through the 1984 season). Because
of the potential for high reproductive success in a predator-free
environment and because of low natural mortality during recent
mild winters, the population has maintained a density of at least
two moose per square mile in spite of heavy hunting pressure.
This density of moose appears excessive to allow vegetation to
recover from past overbrowsing. It is 1ike1y that should a severe
winter with snow depths in excess of 2 ft occur early and persist
a substantial mortality will occur (ADF&G n.d.).
Period of Use
Until I979, Kalgin Island hunting seasons conformed to those of
the remainder of Subunit 16(B). In 1979, however, in response to
public opinion, the season was closed. Because of the documented
overpopulation, a permit hunt was allowed in September of 1981.
In November 1981, however,14l moose were observed on the island
and an emergency registration hunt was approved and held in
December 1981 and January 1982 (ADF&G 1983b). During the 1982
season, the registration hunt began on 1 September and was closed
by emergency order on 17 September. During the 1983 season, the
reg'istration hunt began on 1 September and was closed by emergency
order on 8 September (ADF&G 1984b). The 1984 season was limited
to the first four days of September. (See latest Alaska Game

Regulations for current season. )
Human Use Data
Duri ng the September 1981 drawing-permit season, 15 hunters
harvested 10 moose. During the 15 December 1981 to 20 January
L982 registration-permit hunt, 203 hunters harvested 70 moose.
During the I-77 September L982 season, 245 hunters harvested
71 moose. During the 1-8 September 1983 season, 204 hunters
harvested 56 animals. During the 1-4 September 1984 season'
30 animals were taken by 146 hunters.

B.

C.

D.

E.
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I.

Duchs and Geese Human tlse

POPULATION MANAGEMENT HISTORY

A. Ducks and ge.t. populations in Alaska are managed by the ADF&G

under guide-lines'eitablished by t.h. USFl^lS. Information used to
estimatl the use and harvest oi these populations is gathered by

the ADF&G through a mai'l questionnaire and thr9q9! a questionnaire
and parts colleition survey conducted by the USFWS'

All 'harvest information iresented here is obtained from these
sources and represents a' general harvest. Subsistence harvest
figures are not included in this narrative.
Fr6m 1971 to L976, the ADF&G conducted a separate m1-i1. survey. to
determine waterfowl harvest and hunter activity. Although -tl!t
survey was judged to be an accurate assessment of hunter activity
and hirvest-in-Alaska, in some respects it was a duplication of
the USFWS surveys. Oiscussions wi'th the USFWS during 1976 and

1977 resulted in modifications to their harvest coding system' an

increased slmple size of Alaskan hunters' and the sharing 9f
harvest data.' As a further result of these discussions' the
pi.tiiffV dup'licative annual ADF&G survey was discontinued. The

department believed that the major compromise made when the state
survey was dropped was the loss of annual estimates of harvest and

huntei-days by ipecific location. It was believed, however' that
three-yeai av6rale estimates of these data, based on state surveys
made d''uring Lg74-1976, would be adequate unti'l a need for more

precise dati arose. But because of anoma'lies in the USFWS surveys
hnd the need for very specific estimates of harvest and use areas
within Alaska, whictr ttie usF14s surveys do not provide, an ADF&G

mail survey was reinstituted in 1982. The ADF&G believes that
this survey, used in conjunction with the USFWS survey,. again
provides tfid most accurate estimate of waterfow'l hunter harvest
ind activity in Alaska (Campbell 1984).
The state is divided into'11 harvest areas to facilitate data
analysis and interpretation for the federal survey (map 1). These

areas are similar to regions developed for data analysis of
previous state mail survlys. Harvest locations by .region and

ipecific location were recoded for the new system, and a summary

of those codes is presented in table 1.
Waterfowl harvest areas in the Southcentral Region include all of
6-Cook Inlet, portions of 7-Gulf- Coqs.t (mainly Copper River Delta
iCnOi ana ptinte William Sound [PWS])2 and portions- of 4-Central
imap-1). The major areas of walerfowl harvest in Area 4-Central
ire'Mihto Flats, Delta, and Tok-Northway. These maior harvest
areas occur ouiside the Southcentral Region's boundary and

accounted for over 8L% of the reported Central harvest during
1982. Therefore , s i nce only I imi ted harvest occurs wi thi n
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Table 1. Summary of USFWS Codes Used to Assign Harvest Locations in Alaska

01d
Code

New
Code

ADF&G Region (R)
and Place Names

Ori gi na I
trCountyrl

Fr'lS
Name

Ha rvest
Zone

0001 0000 Unknown Unknown Unknown

001 1

0031
01 01
0301

North Slope (R)
Seward Peninsula (R)

Arctic Slope
Seward Peninsula

N. Slope-1
ll

0051
0051

0502
0512

Yukon Valley (R)
Yukon Fl ats

Upper Yukon-Kuskokwim
tl

Central -4
tl

0071
007'l
0071
0071
0071
0071
0071

0702
0712
0722
0732
0742
07s2
0762

Central (R)
Minto Flats
Eielson AFB
Salchaket Slough
Healy Lake
Delta Area
Tok-Northway

Fa i rbanks-Mi nto
tl
tl
tl
It
It
tt

tl
ll
ll
It
It
1l

il

0091 0901 Yukon Delta (R) Yukon-Kuskokwim Delta

01 11
0111
0111
0111
0111
01 11
0111
0111
0111
01 11

1103
1113
l',t23
1133
1143
1153
1 163
1't73
1183
1193

Cook Inlet (R)
Susitna Flats
Palmer Hay Flats
Goose Bay
Potter Marsh
Chickaloon Flats
Portage
Trading Bay
Redoubt Bay
Kachemak Bay

Anchorage-Kenai
ll
It
tl
tl
tl
ll
tl
tl
lt

Cook Inlet-6
ll

ll

tl

tl

ll

ll

I

ll

il

01 31
01 31
01 31
01 31

1 303
1313
't323
1 333

Culf Coast (R)
Copper River Delta
Yakutat Area
Prince William Sound

Cordova-Copper River
tl
I
tt

Gulf Coast-7
ll

tl

tt

01 51
01 51
01 51
01 51
01 51
01 51
01 51
01 51
01 51

1 503
1513
1523
1 533
1 543
1 553
1 563
1 573
1 583

sE-8
It

il

ll

il

tt

l1

il

tf

Southeast Coast (R)
Chi lkat River
Bl ind Slough
Rocky Pass
Duncan Canal
St. James Bay
Mendenhall Wetlands
Farragut Bay
Stikine River Delta

Juneau-Si tka
ll

il

ll

ll
tt

tl

ll

ll

0171
01 71

1704
1714

Kodiak (R)
Kal si n Bay

Kodiak lsland
tl

Kodi ak-9
tl

01 91
01 91
01 91
01 91
01 91

1 904
1914
1924
1 934
1 944

AK Peninsula (R)
Cold Bay
Pilot Point
Port Mol ler
Port Heiden

Cold Bay-AK Peninsula
tl
tl
tl
ll

AK Pen.-10
tl
tl
il
tl

0211 2104 Aleutian Chain (R)
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portions of the Central harvest area included in the Southcentral
Region' this harvest area wi]l be discussed in the guide for the
Interior Region. In this narrative, waterfowl harvest data wi'll
be presented for areas 6-Cook In'let and 7-Gulf Coast on1y.
As discussed, differences in data collection and oresentation
between the ADF&G and USFWS surveys do not allow for area-specific
use and harvest figures for some years. Therefore, in those
periods waterfowl harvest and use information will be discussed on
a statewide basis. Discussion on a harvest area basis will be
made where that information is available.

B. Regional Surrnary of Hunting
1. Brief legionql sum$ary of human use information. The large

co s bays ana
associated tidal flats of PWS, and the extensive tidal areas
of the CRD, along with the proximity of these areas to the
relative'ly large Southcentral Region's human population,
combine to make Southcentral Alaska the most heavily utilized
waterfowl harvest area in the state.
As seen in tab'le 2, the 1982-1983 estimated harvest of
waterfowl in Cook Inlet totaled 63r616 ducks and geese, or
50.9% of the statewide harvest. This figure is calcu'lated
from the questionnaire return, which does possess some
'i nherent bias. However, the total s represent the best
available estimates and clearly show the importance of Cook
Inlet for waterfowl harvest in the state.
The other area of Southcentral Alaska that receives use by
waterfowl hunters is the Gulf Coast, primari'ly Pl,lS and the
CRD. This area accounted for 4,596 harvested waterfow'|,
representing 3.7% of the 1982-1983 statewide harvest
(taUte 2). Although this area receives less pressure than
Cook Inlet, it still contributes a substantial amount to the
total state harvest.

2. U@. Waterfowl are protected under
ffis w'ith Canada (Great' Britain) 1916,
Mexico 1936, Japan 1972, and the Soviet Union 1976.
Waterfowl in the United States are managed by the U.S. Fish
and }Jildlife Service (USFt.lS) in cooperation with individual
state governments.

II. HARVEST AREA 6 - COOK INLET
A. Boundaries

Waterfowl Harvest Area 6-Cook Inlet includes all the coastal areasof Cook Inlet and some adjacent portions of the mainland (see
map 1. ). Al I major coastal marshes of Cook Inlet and some
additional tidal and upland use areas are included. (See table 1

for specific harvest locations included in Harvest Area 6.)B. Management 0bjectives
The ADF&G manages waterfow'l within the state under guidelines
developed by the USFWS. These guide'lines are set to ensure that
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c.

water-Fowl are present in sufficient numbers to allow for all
public consumptive and nonconsumptive uses.
The ADF&G has developed waterfowl management plans that apply to
the Southcentral Region and specific use areas within the region.
All these plans provide for opportunities to use waterfowl for
hunting, viewing and photography, and scientific and educational
study. For area p'lans and objectives, see A'laska Wild'life
Management Plans, Southcentral volume (ADF&G 1976).
In addition to the above-mentioned general waterfow'l plans, the
recently (1979) discovered nesting grounds of the tule goose in
Cook Inlet has necessitated formulation of management objectives
for the subspecies. These objectives are current'ly being devel-
oped by the ADF&G in cooperation with the USFWS and the State of
Ca'lifornia.
Managerial Considerations
The high level of use of waterfowl harvest areas in Cook Inlet by
the large number of Anchorage bowl residents has led to conflicts
between user groups concern'ing methods of access. Access to most
of the coastal marsh harvest areas is limited to airplanes only;
however, areas near the road system, such as Palmer Hay Flats, are
accessed by hunters using boats, ATVs, air boats, and by walking.
These different access modes have created conflict between user
groups to the point where the Board of Game has prohibited the use
of air boats for transportation of waterfowl hunters within the
Pa'lmer Hay Flats State Game Refuge and restricted use of ATVs on
the Susitna Flats Game Refuge.
An additional access problem being addressed by the ADF&G concerns
foot access to the west side of Pa'lmer Hay Flats via Cottonwood
Creek. The ADF&G has developed plans to build a bridge across
Cottonwood Creek to facilitate access for hunters. Negotiations
with private landowners regarding access are currently being
conducted, and the bridge wi'11 be constructed after these discus-
sions are concluded.
Numerical'ly small populations tend to spark public attention and
concern. The tule white-front, with an estjmated population of
about 3,500 birds (1ate 1981 estimate), has already influenced
land use in upper Cook Inlet and has compl icated harvest
management of white-fronts in California. Tule geese wi'll
continue to receive special consideration unti I the tentative
popu'lati on obiecti ve of the Paci f i c f lyway management p'lan for a
popul ati on of 5,000 b'i rds or the ful I uti I i zati on of sunmeri ng
habitat is realjzed (Tinm et al. 1982).
Redoubt Bay and Susitna Flats are on the south and north ends,
respectively, of Alaska's second largest producing oil field, and
Susitna Flats is in the middle of the state's largest producing
gas f i el d. Near'ly the enti re area has been I eased for oi'l , gds ,
and coal exploration, although many 'leases have expired. However,
State Lease Sale No. 33 (1981) origina'l1y wou'ld have al lowed the
sale of expired and unleased land in most of Redoubt Bay and
Susitna Flats. Upon advice from the ADF&G and in response to a
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D.

request from the Audubon Society, the Alaska Department of Natural
Resources (ADNR) agreed to delete all of Redoubt Bay from the
impending sale and future sales at least until 1983.
However, State Lease Sale N0.40 (August 1983) allowed the sale of
four tracts of land immediately offshore of Redoubt Bay.
Additionally, in February 1985, the ADNR received bids on four
more tracts of offshore land near the northern end of Redoubt Bay
(Sale No. 46A, tracts 50-53). Dril'ling leases for these areas are
scheduled to be issued.
The Beluga coal fields, 'located between Susitna Flats and Trading
Bay, may be the world's largest single deposit of coal . A

methanol p'lant, a ci ty of up to 3,000 peopl e, coa'l export faci I -
ities, and a road down the west side of Cook Inlet are all under
active consideration. These devel opments woul d undoubtedly
open the west side of Cook Inlet to other developments, at least
as far south as Trading Bay.
Period of Use
The waterfowl season in Alaska can be 107 days within the guide-
lines established by the USFWS. In the Southcentral Region, this
period usually runs from 1 September through 16 December. The
actual length of the hunting period available in Southcentral
Alaska depends on weather conditions. The major human use period
occurs from the beginning of the season, usually 1 September, and
lasts until cold weather persists, approximate'ly 15 0ctober.
Earlier or later cold weather conditions wou'ld influence this use
period accordingly. After mid 0ctober, cold weather has forced
most waterfowl to migrate south. For current use-period dates,
see the most recent Alaska waterfowl harvest regu'lations or the
summary avai I abl e i n the ADF&G annual report of survey and
inventory activities.
Human Use
Reported annual human use and harvest data are available by
harvest region from the USFl^lS questionnaire and collection part
survey and the ADF&G waterfowl hunter questionnaire. These
surveys do not include information on residency or mode of access
to hunting areas.
Table 3 presents statewide harvest figures from 1973 through 1982.
This table shows that the statewide duck harvest has ranged from
71,813 in I974 to L22,43L in 1978, with a 1.0-year average of
97,924. The statewide goose harvest during that period has ranged
from 10,203 in 1981 to 18,654 in 1974, with a 10-year average of
14,762. Statewide hunter effort during 1973-1982, represented by
hunter-days, ranged from 53,650 'in 1974 to 96,824 in L974, with a
lO-year average of 72,L69 days. The total number of statewide
active hunters has ranged from 10,480 in 1975 to 13,811 in 1978,
with a l0-year average of 11,889.
The Southcentral Region consi stent'ly provides the 'largest
waterfowl harvest in Alaska, with Cook Inlet accounting for the
majority of that harvest. Tables 4 and 5 show the percentages of
the statewide harvest by area for ducks and geese, respectively.

E.
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Table 4. A Comparison Between Reported Duck Harvest from 1978-79, 1979-80,
and 1980-81 USFWS Parts Collection Survey and ADF&G Mail Surveys, I974-76
Three-year Average and 19BZ

Percentage of Statewide Harvest

ADF&G

197 4-76

USFhlS ADF&G

Harvest Area I978 I979 1980 1981 1982

North Slope
Seward Peninsula
Yukon Val 1ey
Central
Y-K Del ta
Cook Inlet
Gulf Coast
Southea s t
Kodi a k
Alaska Peninsula
Aleutian chain

Total s

0.2
1.4
2.5

18.0
1.4

39.2
8.4

20.6
2.7
5.1
0.5

100. 0

0.0
0.0
0.0

14.6
1.5

50.1
6.6

14.6
3.6
9.0
0.0

100. 0

0.0
0.0
0.0

25.0
r.2

49.4
2.9

11. 5

7.3
?.7
0.0

100.0

0.0
0.8
0.0

15.3
0.6

46. 1

2.5
25.r
4.7
4.9
0.0

100. 0

0.1
0.0
0.1

18.0
0.6

62.6
0.4
8.8
1.3
8.2
0.0

100.1

0.0
0.8
2.6

17.2
2.8

54.2
3.6

14.9
2.3
1.3
0.2

99. 9

F.

In L982, the Cook Inlet area accounted for 54.2% of the statewide
duck harvest and 33.1% of the statewide goose harvest. Between
1974 and 1981, percentage of the statewide duck harvest for Cook
Inlet has ranged from 39.2 to 62.6% and for geese from 10.1 to
35.6%.
Significance of Particular Use Areas
A breakdown of hunter use by specific area for Southcentral Alaska
is avajlable for the 1982 harvest period (table 6). These figures
are probably representative of the average waterfowl harvest by
area in the Southcentral Region. The most heavily used area in
Cook Inlet was Susitna Flats (taUte 6), which accounted for
6,325 hunter-days, 16,710 ducks, and 1,170 geese. Susitna Flats
represents the single most heavily utiljzed waterfowl harvest area
in the whole state. Other important Cook Inlet harvest areas are
listed in table 6. For addjtional information on specific use
areas in Southcentral Alaska, see the 1:1,000,000-scale index maps
in the Atlas to the Southcentral Region or the 1:250,000-scale
reference maps in ADF&G offices.
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Table 5. A Comparison Between
USFWS Parts Collection Surveys
Average and 1982

Reported Retrieved Goose
and ADF&G Mai I Surveys,

Harvest from 1978-81
I974-76 Three-year

Percentage of Statewide Harvest

ADF&G USFl^lS

L97 4-7 6 1978 1979 1980

ADF&G

Harvest Area 1981 L982

North S'lope
Seward Peninsula
Yukon Va1 1ey
Central
Y-K Delta
Cook Inlet
Gulf Coast
Southeast
Kodi a k
Alaska Peninsula
Aleutian chain

Total s

0.4
4.4
4.4
8.1
7.3

10.1
13.6
13.1
0.2

38.2
0.1

99. 9

I.2
0.0
0.0
6.7
1.8

16.0
4.9

16. 6
0.0

52.8
0.0

100.0

0.0
0.0
0.0
7.7
1.9

35. 6
0.0

23.t
0.0

31.7
0.0

100.0

0.0
2.4
0.0
1.4
?.9

22.5
0.5

22.0
0.0

48. 3
0.0

100. 0

0.0
0.0
0.0
1.0
0.0

26.L
2.5

11.1
0.0

59.8
0.0

100.5

0.0
4.5
4.6
9.5

2t.5
33. 1

3.1
13. 3
0.7
9.4
0.2

99. 9

III. HARVEST AREA 7 . GULF COAST

A. Boundaries
Waterfowl Harvest Area 7-Gulf Coast includes the coastal area from
Cape Fairweather west to eastern Pt.lS (map 1). The CRD is
included, along with the many bays and tidal flats of Pl'lS. The
majority of the reported harvest is coded to either Pt^lS or the
CRD. A small portion of the Gulf Coast waterfowl harvest takes
place in the Yakutat area, which is outside the Southcentral
Regional boundaries. This minor harvest will be addressed in the
Southeast Alaska narratives.

B. Manageria'l Objecti ves
The ADF&G has deve'loped a waterfowl management plan for the CRD.

This plan provides for opportunities to hunt, view, and photograph
waterfowl. The CRD i,s gaining worldwide recognition for its
unique seasonal concentrations of waterfowl and other birds. For
further details on the state's manageria'l objectives in Southcen-
tral Alaska, see the ADF&G Southcentral Alaska Wildljfe Management
Plans (ADF&G 1976).
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1. Dusk.y Canada goose. A cooperative agreement providing
@t canada goose popylation _managemen! wgs

iigned in L973 by the states of Alaska and Oregon ang tl.
USFWS. This plan is regular'ly revised to coordinate with the
dusky goose situation, and the most recent version was

drafied- in 1984. Obiectives of the plan include the
fol 1 owi ng:o Maintain a dusky goose breeding popu'lation' consistent

with the production capacity of the breeding grounds,
recognizing that long-term ecological changes are in
effect

" Maintain a three-year average wintering populatjon of
20,000 dusky Canada geese as part of a population of
Canada geese in western Oregon and southwestern
Washi ngtonn Maintain the present traditional production, migration'
and wi nteri ng habi tats i n suffi cient quanti ty and
quality to meet population requirements

" Seek to distribute the wintering popu'lation throughout a

wider rangeo Manage the dusky population on a sustained yield basis
for both consumptive and nonconsumptive uses

For more specific information on this management plan' sqe
the current Pacific F'lyway Management Plan for dusky Canada
geese (Pacif ic Flyway Counc'il 1984)
Eecause near'ly all the breeding habitat of the dusky is.u1!q1
the managerial authority of the U.S. Forest Service (USFS)

within the Chugach National Forest, their cooperation in
management of the species was requested
In It6Z, the USFS and the ADF&G entered into the Copper River
Delta Cooperative Management Agreement, recognizing wildlife
and fishelies as the most important resources of the delta
and clarifying agency roles in management. In 1978, thg
State of Ataitca 

-created the Copper River Delta Critical
Habitat Arean encompassing federal, state, and private lands,
to fac'ilitate sound management of biological resources and
hab'itats. The Alaska National Interest Lands Conservation
Act of 1980 (ANILCA) provided that "the conservation of fish
and wildlife and their habitat shall be the primary purpose
for the management of the Copper/Rude River add'itjon [t_o the
Forest] and 

-the Copper River-Bering River portion of the
exi st'i ng Chugach Nati onal Forest. " These acti ons have
establiineO poticy d'irection and frameworks for cooperative
management of duiky Canada goose habitat. The. cooperative
manalement agreement is being drafted and will be in effect
in 1985.
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I.

Furbearers Human tlse

POPULATION MANAGEMENT HISTORY
A. Introduction

Information on human use of furbearers in the Southcentral Region
is presented by groups of game management units (GMUs) with
simi I ar management objecti ves and management considerations.
There are two groups: 1) the majority of the Southcentra'l Reg'ion,
to which no special local objectives or considerations are
applicable; and 2') areas within and in the vicinity_ of Katmai'
Lake Clark, Wrangell-St. Elias, and Denali national parks and
preserves, including portions of GMUs 9A and 16 and essentia'lly
Itt of GMU 11 (see map 1). within each group, periods of use and
human use data are discussed by GMU when possible at that 'level of
detail. Tabular reported annual harvest data are 'listed by GMU.

B. Regional Surnmary of Furbearer Harvest.
1.- Brief reqional summary of human use information. Although

Region i s
relatively low compared with that of more northerly regions,
wolf and wolverine harvests have contributed significant]y to
statewide totals. 0n the average over the past 10 years'
less than I0% of the statewide harvest of mink, muskrat,
marten, river otter, and red fox is attributed to the
Southcentral Region. Roughly I0% of the beavers harvested

. statewide are taken from this region. Seal ing records
indicate that the number of beavers harvested in Southcentral
has ranged from 528 in 1978-1979 to 1,907 in 1979-1980. The
number of beaver trappers ranged from 101 to 253 in the same
years. Lynx harvests also varied widely. From 1'973-L974
through L975-I976, 20 to 26% of the statewide trade in lynx
pe'lts- (3,842 to 2,265 reported pelts statewide) was by
trappers in the Southcentral Region, but since 1976-1977 the
figure has dropped sharply to about I0%. From L972'1973
through 1982-1983, the Southcentral harvest has contributed
significantly, on the average, to the statewide take of two
'laige furbearers, wolt (t4-25%) and wolverine (22-40%). High
and low numbers of pelts sealed for wolf range from 1'243 in.|975-1976 to 679 in 1979-1980 and for wolverine from 1,048 in
1973-1974 to 567 in .|980-1981. Harvest of two sma'll
furbearers, although of 'less economic importance' is also
proportionately high in Southcentral. 0n the average, 8-54%
of the statewide harvest of weasels and 28-97% of the
statewi de harvest of red squi rrel s i s taken from
Southcentral . Pelts from red squirrels are of 'low va1ue and
saleable to Canadian but not 'to Un'ited States markets
(Melchior, pers. conm.). Although their pe]ts are used, red
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squi rrel s are usual ly considered a nuisance species by
trappers in other regions.

2. Managerial authority. In 1925, the Alaska Game Commission
wa@ an act of Congress "to protect game

animals, land furbearing animals, and birds in Alaska' and
for other purposes," and was the beginning of formal wildlife
management in Alaska. However, this does not mean that there
was no attempt at monitoring harvests prior to L925. For
example, there has been a regulation in effect since 1910
requiring that furs exported from Alaska must be reported by
the shipper (Courtright 1968). Concurrent with statehood in
1959, under authority of Article VIII of the State Constjtu-
tion, the legislature established the Department of Fish and
Game. The Division of Game and Board of Fish and Game were
given jurisdiction over furbearers. In I975, the Board of
Game became separated from the Board of Fish by an act of the
tegislature (ADF&G 1976). The harvest of furbearers is
controlled by the Alaska Trapping Regulations and Alaska Game

Regul ati ons.

II. MANAGEMENT AREA: GMUS 6,7,9A, 13, 14, 15, AND 16, EXCEPT NATI0NAL
PARKS AND PRESERVES IN ANY OF THESE GMUS

A. Boundaries
The port'ion of the Southcentral Region considered in this sectjon
includes GMUs 6,7,9A, 13, 14, 15' and 16, excepting the portions
of those units included within national parks and preserves. The
Kenai Nl.lR'in GMU 7 is included. Boundaries of this area can be
determ'ined by referring to the Alaska game management unit map at
the beginning of this section. Reynolds (pers. comm.) recommended
correcting data for the Southcentral Region, which sp]its GMU 6,
as follows: assume that 98% of beavers from GMU 6 are taken west
of the regional boundary at Cape Suckling and that about one-third
of the take of other sealed furbearers (1ynx, otter, wolf, and
wolverine) from GMU 6A are taken within the Southcentral Region.
All of the take from GMU 68 is assumed to be from within the
Southcentral Region.

B. Management Obiectives
No management pl ans for furbearers apply spec'i f i ca'l ly to GMUs 6,
7,9A, 13, 14, 15, and 16. This area is covered by the Alaska
t.lildlife Management Plans, Species Management Policjes, for wolves
and furbearers (ADF&G 1980). For wolves, the species use
management policies are to manage wolves on the sustained yield
principle, encourage hunting and trapping of wolves (and may
manage them for optimum sustained yie'lds in selected areas with
jntensive hunting and trapping), provide maximum opportunities for
consumptive and nonconsumptive recreational use of wolves in areas
of the state where these uses are important, encourage recreation-
al observation of wolves, discourage domestication, and issue
permits for capturing, holding, importing, and exporting wolves
for stocking, public education, and scientific study only if
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c.

sui tabl e habi tat or hol d'i ng fac'i I i ti es and substanti al benef i ts
consistent with the department's goals and policies can be demon-

strated.
For furbearers, the species use management po'licies are to manage

furbearers on the sustained yield principle for the benefit of the
resource and peop'le of the state; manage furbearers in most areas
of the state for optimum sustained yield of economic benefits'
provide maximum opportunities for consumptive and nonconsumptiVe
recreational use of furbearers in areas of the state where these
uses are important, encourage recreational observation and

photography of furbearers, and issue permits _for _capturing'
lroldiig,'importing, or exporting furbearers only if suitable
habitaI or ho'lding facilities are available to the permittee and

if substant'ial benetits consistent with the department's goals and
pol icies can be demonstrated. l^lithin the Kenai NtllR, cornmercial
irapping should be maintained and access not restrjcted (ADF&G

1e83).
Management Consi derations
1. -Changes in harvest levqLq. Trapping effort vapies from year

r species primarily-in response to
pelt prices, weather condi tions, and fl uctuations in
?urbearer populat'ions due to natural causes. Many_furbearer
species are not susceptib]e to overharvest. Exceptions
i ircl ude beaver, wol verihe, and lynx (Tobey ' pers. comm. ) .

Beavers are relative'ly easi 1y trapped, and accessjble
colonies can be overharvested. When the proport'ion of kits
(young of the year) harvested exceeds 20% in a g'iven
iiiuu[ary (i.e.,- beaver population), overharvest may -be
occurring, depending on local conditions (Libby and Buckley
1955, Tay'lor 1981). Restrictions on bag limits and seasons
may then be necessarY.
Wo'lverine pelts bring high prices and are current'ly in h]Sh
demand. In tundra areas in which wolverines can be tracked
by snowmachine or aircraft, overharvest may occur. (ADF&G

Ib76). Harvests of wolverine in GMU 13 decreased in the late
1970is, possibly due to a decrease in the wolverine popula-
tion (Tobey 1980), but have increased in the las.t two years.
The popu'lation is now believed to be recovering (Tobey, pers.
comm.). Marten and wolves may be overharvested in pockets of
heavy trapp'ing (ibjd. ).

2. Species bbpuiat'ions. Data on the population status of
ffin beaver and wol f have not been gathered 'because of a combi nati on of I ack of methodol ogy and
restriction on funding (ADF&G I976). Beaver popu'lations in
the Southcentral Region are in general stable-to-increasing,
and wolf popu'lationi are healthy and are being maintained at
desired levels by trapping pressure (ADF&G I976, i980; Lieb
1983b; Machita 1981; Spraker 1982, 1983; Tobey 1982 and pers
comm.). Reports from trappers responding to questio_nnaires
provide quat itative estimates of the abundance of other
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3.

furbearers, but in this area they are available only for the
1980-1981 season (Machita 1981). At that time, trappers
reported increasing or stable beaver and otter populations,
stable populations of coyote, mink, and weasel, and declining
or stable red fox, marten, muskrat, 1ynx, wo1f, and wolverine
populations in the region as a whole. No data were gathered
on other furbearers in the region: marmot, ground squirrel,
red squirrel, and sea otter. The abundance of food, diseases
such as rabies, level of harvest, and predation primarily
determine furbearer population levels. The few furbearer
speci es that re'ly on 

'one or a few prey speci es (lynx , e. g. )
are more subiect to population fluctuations than are other
furbearers that utilize a variety of prey species or are
herbivorous. Severe glaciering, deep freezing, and flooding
can result in widespread mortality of beaver, mink, and
muskrat by e'liminating foraging areas (ADF&G 1980).
Predation. Predation is rare'ly a 1 imiting factor to
popuTaTTons of small mammals; however, furbearers such as
beaver, red squirre'|, muskrat, marmot, and weasel are subject
to significant levels of predation by larger mammals and by
raptors (ADF&G 1976, 1980).

4. I11ega'l harvss'!. I11ega1 aerial wolf hunting is a continuing
pro6Te{Tr lnTe-southcentral Region (ADF&G 1976, 1980). .It is
believed that it'is stjll occurring in GMUs 13 and 16 (Timm,
pers. comm.). It contributes to the overall number of wolves
taken, but the effect of the total harvest is to maintain the
wo]f population at a desired level (Tobeyr p€FS. comm. ).
Changes in land ownership. l,lith the transfer of 'large areas

entral Reg'ion to private ownership
substantial pubf ic trapping opportunities may be . lost
directly or through prohibjtion of snowmachine use (ADF&G

1980). Reservation of easements to remaining public lands is
mitigating the former loss to some extent.
Wildfire suppression. Successional changes in vegetation
ffi suppression are currently the most
significant source of furbearer habitat loss, through loss of
favorabl e habitat for prey species and loss of hardwood
stands used by beavers along waterways. The high human
popul ation i n the Southcentral Region, however, severely
restri cts the use of wi I dfi re for habi tat rehabi I i tati on
(ADF&G 1976 and 1980).
Resource and human development activities. Urban deve'lop-

devel opment wi l l
eliminate or degrade lowland habitat utilized by beaver, land
otter, mink, and muskrat and decrease usable habitat for
wide-ranging furbearers such as wolf and wolverine (ADF&G

I976). The long-term trend in furbearer populations in areas
of Southcentral undergoing rapid development can only be
downward, due to habitat destruction (Steenr p€FS. comm.).

5.

6.

7.
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For some furbearer species, habitat improvement (e.9.' by
clearing or control'led burning) cou'ld slow or reverse the
trend.

8. Human/furbearer conflicts. Feeding of wo'lves, coyotes,
rs causes the animal s to become

accustomed to humans. Peop'le may be bitten by such animals'
or the animals may become nuisances, requiring destruction or
other forms of control. Feeding of foxes, wo]Ves, or wo]ver-
jnes is prohibited by state law (5AAC 81.218). Predation of
livestock and pets by wolves and foxes; felling of trees'
f1 oodi ng of pri vate I and , and b1 ocki ng of cul verts by
beavers; and property destruction by red squirrels are among

other conflicts that may require local control of furbearers
(ADF&G re76).

9. 0i I pol I uti on . 0i I po1 1 ut'ion can potenti a1 
'ly cause seri ous

;mdEEfim damage to the habitats of aquatic furbearers.
Development of outer continental shelf leases wjll almost
certainly result in some detrimental pollution of marine
coastal hab'itats utilized by sea otters. 0n land, accidental
oil spi'l1s in the vicinity of riparian habjtats have the
potential to affect beaver, land otter, mink, and muskrat.

Period of Use
For most furbearer species, trapping seasons and bag limits have
not changed substantially since statehood jn 1959. The liberal
seasons vary by GMU and are coincidental with the months when
pelts are prime, generally from November through March. Except
for beaver, there are no bag fimits. Eight furbearer species may

be taken under hunting regulations as well as under trapping
regulations. Red squirre'l may be 1ega11y hunted throughout the
year; hunting seasons for other furbearers that may 'lega11y be
hunted generally begin a month or two prior to the trapping season
and end at the same time in early spring as the trapping season.
Beaver trapping seasons and bag limits are conservative in the
Cook Inlet area, GMUs 7,14, and 15, due to ease of access. Much

of GMU 14C, including Chugach State Park, is closed to beaver
trapping. t^lithin Chugach State Park, there is also no open season
for 'trapping 

wo]f , wolverine, or land otter (SAAC 84.200). (For
details, see the latest trapping and hunting regulations covering
furbearers. )
Human Use Data
1. Reported human use data. Harvest of furbearers from the

i ng the 1O-Year base Period i s
summari zed 'in tab'l es 1-8. More deta'i I ed i nformati on for the
1980-1981 trapping season, from Machita (1981), is reported
in tables 9 and 10. Comparisons of the harvest levels among

GMUs is poss'ib1e only for those furbearers for which sealing
of pelts has been requ'ired: beaver, land otter, 1ynx, wolf,
and wolverine. hlithin the Southcentral Region, by far the
greatest numbers of 1ynx, wolf, and wolverine are taken in
gNU 13. Beaver harvests are highest by far in Gt'1U 16, with

E.
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Table 2. Average Number of
through 1982-83; Excluding

Reported Raw Pelts
1981-82 (Means and

Entering Fur Trade for L972-73
Thei r Standard Errors )

Fur Species Tota'l
%of

Statewi de

Beaver

Mi nk

Muskrat

Marten

0tter

Arctic foxa

0ther foxb

Weasel

Lynx

Red squ'irre1

462 t

566 t

L,6L7 t

894 t

108 t

55t

509 t

151 I

376 t

267 t

101

124

448

216

18

13

78

38

88

70

9.0 t .62

7. 3 r 1.08

7.9 x 3.7

6.8 t .92

7.2 t .93

7.3 t 2.0

8.2 t .86

27.7 t 4.2

L4.7 t 2.2

51.2 x 7.5

Source: ADF&G Furbearer Program F'iles.

a Not taken within Southcentral Region. For limitations of data, see
II.E.5.a.

b Red fox, including its various color phases (cross, silver, and black).

482



Tab'le 3. Statewide Number of Pelts Sealed Per Pelt Recorded as Entering the
Fur Trade, for 1972-73 through 1982-83

Year

Furbearer Species

Beaver Lynxa ottera Average

L972-73 3.24

r97s-7 4 2.791973-7 4 2.79

1974-75 3.04t974-75 3.04

1975-76 1.681975-76

1976-77 1.75

1977 -78 1.86 1.35 1.55

1978-79 1.82 L.zr 1 .63

1979-80 1.33 t.62 1.55

1980-81 1.36 1.30 1.60

h1981-82" 1.40 1.31 t.25

1982-83 1.70 1.63 1.65

1.59

1.55

1 .50

r.42

r.32

1.66

Source: Derived from data in ADF&G Furbearer Program Files.

--- means no data were available.

a Sealing began in 1977-78.

b Fur trade data not comparable to other years; see table 1.
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2.

moderately high harvests from GMU 14. In the Southcentral
Region as a whole, beaver harvests per trapper are lower than
the statewide averages. This is probab'ly a result of the
higher proportion of recreational trappers in the
Southcentral Region. In GMUs 9A and 16, however, the average
of 11 beavers harvested per trapper equals the statewide
average. Harvest of land otters is highest from GMU 6 and
relative'ly high from GMU 16. For al I five furbearer spec'ies
listed above, harvests from GMU 9A are very low, a reflection
of the lack of permanent settlements in that area and the
small size of the area. Trapline 'length is roughly related
to overall furbearer harvest in each GMU. Traplines are
longer in GMUs 13 and 16, averaging roughly 50 mi, than in
GMU 6, where 25 mi is the average.
Averaged over the 6-to-10-year base period, harvests of lynx'
land otter, and wolf are quite high in GMU 15, second only to
harvests from GMU 13 for lynx and wolf, and GMUs 6 and 16 for
land otter. Beaver harvests from GMU 14 are also high'
second only to those from GMU 16. In GMU 7, harvests of a'll
five furbearers for which data by GMU are available are low.
The number of beavers harvested annually per beaver trapper
is low throughout the Cook Inlet area, averaging six to
eight. Traplines are relatively short, averaging 16 to 30 mi
i n 1 ength.
Types of use. Corrnercial and recreational harvest of
ilF6Earers remai ns the most important use i n thi s region.
Although most furs are sold (representative values are in
table 11), some, particularly those not in prime marketable
condition, are kept for domestic use in parkas, mukluks, or
as garment trim. Even furs for the latter uses are now

usual 1y sent to commercial tanneries rather than being
processed by the trapper (Melchior, pers. comm.). l'lolverine
pelts and to a lesser degree wolf pelts are in high demand
for local use as parka ruffs; muskrat and beaver are also
commonly used in the domestic manufacture of garments. Wolf
and wolverine are also taken opportunistically by hunters as
trophies. Beaver, muskrat, ground squirrel, red squirrel,'lynx, and marmot are also taken and utilized for food (ADF&G

t976, 1980).
0ri qi ns of users and modes of access. Throughout the

furbearer harvest
taken by conmercia'l trappers who obtain a substantia'l part of
thei r i ncome from trappi ng conti nues to decrease (ADF&G

1976). The maiorjty of trapping pressure radiates from
population centers along routes providing relat'ively easy
access , and trappi ng i s becomi ng recreati onal i n nature
(ADF&G 1e76).
Snowmachines are the primary means of transport for some
trappers, with highway vehicles being used for recreational
trapping near roads and aircraft being used for more remote

3.
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4.

5.

sites. Near roads and trails, beaver, mink, and muskrat are
trapped more intens'ive1y than other furbearers. Trapping of
lanb' otter, 1ynx, wolf,-and wolverine usual 1y requires -'longer
traplines'in more remote areas and the use of snowmachines or
aircraft (ADF&G I976, 1980). Boats and aircraft are
important modes of access i n coastal areas , espec_i a]ly i n

GMiJs 6 and 9A and in coastal areas of the Kenai Peninsula
(ADF&G re76).
Historical levels of use. Although historical use data on

for the state as a whole (e.9.,
Courtright 1968), no sources specific to the Southcentral
Region nor for specific GMUs were found.
Qualifications and limitations of data:
d. Fur trade data (tables I and 2). These data were taken

ri es Pr-oduced bY the
Statistics Section, Division of Game, ADF&G, Anchorage.
The original sources are fur export permits and fur
dealer [urchase reports. There are s'ignificant 'limit-
ations to this database as described below (courtright
1968; Melchior, pers. comm.). 0n1y the residence of the
trapper or dealer is recorded on the original permits
and reports, not the area in which trapping activity
occurred. The results 'indicate total trapping activity
by southcentral residents, whether or not the traplines
aie within the Southcentral Region. For this reason, no

breakdown by GMU or subregion was attempted. Permits
and reports are not fjled for a substantial proportion
of transact.ions. Penalties for not reporting are mild
and detection i s difficul t. Correction factors
estjmated from sealing records are presented in table 3.
Furs used locally or processed for domestic use within
the state are exempt from these reporting requirements.
For species used for garments, ruffs, and trim, local
use may be substantial. Therefore, the total reported
harvest of some species is low.
A small number of pelts are coded as of unknown origin
in the summarjes. 

'Assuming 
some of these were from the

Southcentral Region, the ratio of the number of pe'lts 9f
known Southcentral origin to the number of known-origin
pelts statewide was calculated and used to estjmate the
number of pe'lts of unknown origin attributable to the
Southcentral Region. This method relies on the quality
of reporting anO degree of nonreporting being simi'lar
throughout the state, dr unproven assumption. For
1981-1982, no summary of dealer purchases from trappers
by GMU is available. An attempt to substitute dealer
e-xports by GMU was made, but dealer purchases from
trappers outsjde the Southcentral Region resulted in
anoinitous values. These data are not comparable and are
not included in the 10-year summary. The number of
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active trappers in a given year could be ca'lcu'lated by
cross-checking for dupl ication of names and I icense
numbers among the three categories of data used (dealer
purchases from trappers, trapper export, and personal
use export, all by GMU). This was not done because of
the time required for manual processing and the need for
new prograrming for computer processing.
Fur trade data were not available for wo'lf, wolverine,
or coyote. Sea'ling certificate data are available for
the former two species, however (see II.E.5.c. below).
Furs exported for personal use are those sent by
trappers to tanneries outside Alaska. These are sent
back to the trapper after processing.
Fur trade data correction factors (taUt e 2\. For the

al ing data
provide a fairly reliable record of actual harvest. For
unsea'led furbearers, estimates of harvest from fur trade
records (tables 1 and 2) can be improved by multiplying
by the average factor by which sealing totals exceed fur
trade totals statewide for the three species for which
both records exist (beaver, 'lynx, and otter) (Melchior
1982). Prior to the start of sealing of lynx and otter
in 1977-1978, this method was less reliable (ibid.).
This method does not correct for the possibility that
Southcentral trappers may fill out export and purchase
reports more or less regularly than do trappers state-
wide. Factors were calculated for the Southcentral
Region alone, but fur trading between regions made those
ratios even less reliable (less than 1.0 for 1ynx,
e.s.).

c. Seal i n records for 'l otter, wolf, and wolverjne
anng oT worT ano wotverlne petf,s nas

ry since 197I-L972, and of lynx and otter
beginning in 1977-1978. Among other data, the specific'location of take as wel'l as GMU and subunit are recorded
on the certificates. From 1978-1.979 through 1982-1983,
the number of pelts sealed has been computer-summarized
by GMU and subunit. The printouts do not list the
number of trappers. A substantial number of coding
errors exists in all years (Melchior, pers. comm.).
Hand-tabulateC data prior to L978-1979 were retrieved
from ADF&G Furbearer Program Fi I es. In the hand-
tabulated data, harvest from GMUs 6 and t had not been
separated by subunit. It was assumed that the propor-
tion of harvest for each species from those subunits
within the Southcentral Region was the same as the
average proportion from I978-1979 through 1982-1983 and
the harvest correspondingly adjusted.
Sealinq records for beaver (taUte 8). Sealinq of beaver

(Courtri-ght 1968).
d.

496



F.

In 1957, a detailed system of sea'ling and measuring
beaver pe1 ts i n order to quanti fy the harvest and
determine the age classes of the animals taken was
instituted (Burris 1974). As for the above species,
these records reflect actual harvest fairly accurately.
Computer-processed summaries and tabul ations i n the
ADF&G Furbearer Program Files were used to obtain the
data reported here, including number of trappers. Three
sources of error were noticed. As in sealing records
for other species, coding errors are fairly frequent;
obvious ones were corrected. Two original totals are
recorded on the certificates: number of pelts measured
for size (written on one side of the form) and total
number of pe1 ts taken (written on the other side).
These often disagree. Unless a data entry error was
obvious, the higher of these totals was used, assuming
the sealer or trapper miscounted or forgot to record one
or the other number. Location of harvest is recorded by
drainage and tributary, not by GMU. In order to convert
the data to the required GMU and subregion format,
tributaries were located on maps and the harvest and
number of trappers for those that form GMU boundaries
divided arbitrarily in half (or, rarely, dt the
intersection of three GMUs, in thirds) and assigned to
the appropriate GMU.

e. 1980-1981 Southcentral trapper stionnaire tables 9
ta from tables I and 2 in Mac

were reorganized to correspond to GMUs as far as
possible. Direct correspondence would not be poss'ible
without reanalyzing the original responses. This is the
only regionwide questionnaire during the years of
interest. 0f 430 questionnaires mailed to Southcentral
trappers, 27 (6.3%) were returned as undeliverab'le, 201
(46.7%) elected no response, 70 (16.3%) were returned
stating that the mild winter and lack of snow had
prevented the individual from trapping that winter, and
132 (30.7%) reported that the individual had trapped and
suppl i ed trapp'ing i nformati on.

Significance of Particular Use Areas
Trapping of furbearers takes place throughout the Southcentral
Region. Trappers in some areas utilize different drainages or
portions of drainages from year to year to al low furbearer
populations to recover after a season of trapping. For example,
most of GMU 6 is tnapped over a 5- or lO-year period, as trappers
come and go (Reynolds, pers. comm.). This area of Southcentral
differs from most of the rest of the state, where trappers
maintain traditional trapljnes, sometimes for several decades
(Melchior, pers. comm.). Trappers in other areas of Southcentral,
for example GMU 13, use established trails and traplines every
year, sometimes varying the intensity of trapping from year to
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year (Tobey, pers. conrm. ). In addition, trappers are usually
reluctant to have specific information on their trapping areas
published. For these reasons, maps of trapping areas were not
developed. Areas that have very good access are the places most
likely to be consistently trapped.
In GMUs 6, 13, and 16, these areas include the shorelines of
Prince t^lilliam Sound between Valdez and Cordova and the northern
(protected) shores of Hawkins, Hinchinbrook, and Montague islands
(Reynolds, pers. comm.) and areas a'long the Richardson, G1enn, and
Parks highways. Beaver seal ing data show general areas of
comparatively intensive harvest a'long the Parks Highway north to
Talkeetna and Petersville and along the Glenn Highway within GMU

14 and in the vicinity of Chickaloon Pass. Drainages in other
areas close to Anchorage and open to beaver trapping a'lso are
comparatively intensive'ly harvested. Good access is not available
in GMU 9A.

G. Economic Value of Trapping Under General Harvest Regu'lations
See the Economics Overview volume of this series.

H. Projected Change in Demand
Because of the variable factors of weather, p€lt prices, and
availability of alternate sources of income discussed in II.C.
above, it is not possible to make accurate predictions of future
furbearer harvest. In general, trapping of small furbearers in
remote watersheds is expected to decrease, while pressure on
accessible areas near population centers is expected to increase
(ADF&G 1976). High pelt prices may lead to increased trapping of
valuable species (ADF&G 1980).
In the near term, as trapping effort increases adjacent to the
road system in heavi 1y populated areas, particul ar'ly around
Anchorage, some restrictions on seasons and bag limits for species
other than beaver may become necessary or a permit system may be
instituted to control trapper distribution (ibid.). 0tter, mink,
marten, lynx, wolf, and wolverine could potentially be overhar-
vested if pelt prices rise (ADF&G 1980).

III. MANAGEMENT AREA: GMU 11, AND THOSE PORTIONS OF GMU 9A AND 16 WITHIN
NATIONAL PARKS AND PRESERVES
A. Boundaries

The portion of the Southcentral Region considered in this section
includes GMU 11 and those portions of GMUs 9A and 16 within Lake
Clark or Denali national parks or preserves. Boundaries of this
area can be determined by referring to map 1.

B. Management Objectives
hlithin national parks and preserves, the resource management
recommendations prepared by the ADF&G (1982) list the primary
management objective for furbearers as providing sustained
opportunities for cornnercial use of furbearers and the secondary
objectives as providing the greatest sustained opportunity to
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participate in hunting and trapping and sustained_ opportunities
for subsistence use of, viewing, and photographing furbearers.
Management Cons iderati ons
All -ot the management considerations discussed in II.C. of thjs
report, except agri cul ture and urban devel opment ' apply to
national parks ana preserves. The two topi cs in need of
amplification are discussed below.
1.' Species populations. Wolves are abundant and popu'lation

ffi tt (Martin 1982).
2. Changes in land ownership. tlJith the transfer of_1arge. areas

ral Region into federal Parks and
preserves under ANILCA, substantial publ ic trapping
opportunities may be lost directly or through prohibition^of
shbwmachine use (nOffig 1980). Management recommendations for
federal parks and preserves (ADF&G 1982) acknowledge that
adequate use of the furbearer resource i s prevented by
current restrictions on access and commercial trapping.
Access is limited both because of restrictions on snowmachine
and aircraft use and because of the unconso'lidated pattern of
Native lands selections. In GMU 11, trapping effort and
harvest of wolf and wolverine has declined in recent years'
apparently due to changes in land use regulations rather than
to' decrealed furbearer popu'lations (t-'ieU 1983).

Period of Use
See I I . D. for generaf i nformati on
trapping seasons and bag 'limits are
Human Use Data
See II.E. for a general overview of human use data and discussion
of GMU 16. Addjtional information that applies to GMU 11 is
presented under the appl'icable headings be'low.
1. Reported human use data. Average_d over the 6-to-1l-year base

ffi'lynx, wolf, and wolverine jn the
Southcentral Region are highest in GMU 11, second only to
harvests from GMU 13 and 16. In contrast, harvests of beaver
and land otter from GMU 11 are among the lowest of any of the
GMUs in the Southcentral Region. The average number of
beavers harvested annually per trapper, 3.1, is also the
lowest of the GMUs in the Southcentral Region. Traplines in
GMU 11 are 1ong, averaging 50 fii, as is necessary for
effective harvest of large terrestrial furbearers.

Significance of Particular Use Areas
In-GMU 11, the Ch'itina-McCarthy Road, Nabesna Road, and several
trails from Copper R'iver cross'ing points have traditionally
provided snowmachine access for trappers. Ski-equipped aircraft
have utilized gravel bars along braided rivers and also lakes.
Within other national parks and preserves, r'ivers and trails have
traditionally provided ground and air acceSS and acted as focal
points for trapping effort (ADF&G L982).
Economic Value of Trapping Under General Harvest Regulations
See the Economics Overview volume of this series.

D.

E.

on periods of use. Beaver
liberal in GMU 11.

F.

G.
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H. Projected Change in Demand
See II.H. for a general discussion of variables related to demand.
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I.

Commercial Harvest of Groundfish

POPULATION MANAGEMENT HISTORY

A. Introduction
Commerc'ia1'ly exploited groundfish species within the 200-mi 'ljmit
'in the Gulf of Alaska are al'l managed by the North Pacjfic Fishery
Management Council (NPFMC) and are subject to similar environmen-
tal 1nd population stresses. For this reason, management and
harvest information for all groundfish species as a group will be

addressed together in this section, followed by species-spec'ific
narratives. -selected species included in this account are Pac'ific
cod, Pacific ocean perch, sablefish, walleye pollock, and ye11ow-
eye rockfish.
Pbpulation estimates and harvest quotas for groundfish catches are
usirally presented by large regulatory and statistical areas in the
Gulf of ntaska. These are known as International North Pacific
Fisheries Commission (INPFC) areas. The boundary for the Alaska
Habitat Management Gu'ide of the Southcentral Region includes part
of both the Kodiak and the Yakutat INPFC statistical areas
(map 1 ) . For thi s document, catches reported by the forei gn

fl ebts withi n an area approximately corresponding to the
Southcentral Region (map 2) have also been tabulated.
Domestic Aroundiish catches jn the Lower Cook Inlet (fCt1 Manage-
ment Area-are reported by ADF&G statistical areas' which are the
same for all finfish and shellfish.
Domestic aroundfish catches for the Prince William Sound (Pt.lS)

Managemenf Area are reported by shellfjsh stat'istical areas.
Fishing effort jn domestic groundfish fisheries in Cook Inlet and
PWS hai been very 1ow. As a result, annual catches by statistjcal
area or district are usually the compilatjon of fewer than four
boats' effort and are therefore confidential. To avoid presenting
confi dential i nformati on, domesti c groundfi sh catches i n thi s

report are presented by ADF&G management areas (LCI and P|l|S)
(map 3).
In the species-specific narratives that follow in II. through VI.,
human use information will be organized at the regiona'l level;
and, where appropriate, data specific to INPFC areas or ADF&G

management areas wjll be high'lighted in text.
B. Surrnary of Regional Fishery

1. Hirvest summary. Groundfish exploitation in the Gulf of
ffi been dominated by foreign fishing vessels.
In the Gulf of Alaska, first the USSR in 1962 and then Japan
in 1963 began 'large-sca1e fisheries targeting on .Pacific
ocean perch. By 1965, perch stocks had begun to decline,
probably as a 

- 
resul t of overfishing. As tlesg stocks

declined, fishing effort expanded to include po11ock, sable-
fish, flounders, and Atka mackerel (Ocs socioeconomic
Studies Program 1980).
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2.

Domestic aroundfish fisheries have never been conducted on

the same icale as foreign ventures, though cod and sablefish
have historically been harvested by United States fleets in
Alaskan waters. Since the passage of the Magnuson Fishery
Conservation act in 1977, however, domestic interest in the
groundfish industry has increased. Joint-venture fisheries'
wnicfr involve American trawlers deliverjng groundfish catches
to foreign processing vessels, have been the fastest-grow'ing
domestic- groundfish operat'ions to date (Natural Resources
Consul tants 1982).
In Cook Inlet, targeted landings normally account {ot only
25% of yearly groundfi sh catches (Morrison 1984). The
remainder are caught incidentally in LCI longline halibut
fjsheries, Cook Inlet Tanner and king crab pot fisheries, and
the Kachemak Bay trawl shrimp fishery. These fish may be

discarded, used immediately as hanging bait whjle the boats
are still on the grounds, sold to the canneries to be used as

hang'ing bait, or marketed for human consumption (Blackburn et
al . 1983).
Targeted landings account for approximately.S0% of yearly
grolndfi sh removal s i n Pt^lS (Morri son 1984) . The major
largeted groundfish fisheries consist of a trawl fislery in
0rca Say iupplying hang'ing bait for the Tanner crab fleet' a

longline fishery in the Knight Island Passage area that
catches 1 i ngcod, rockfj sh , and sabl efi sh , and a growi ng

sablefish fishery offshore in the waters east of Middleton
Island (Blackburn et al. 1983).
Managerial authority. The Magnuson Fishery Conservation and

@lemented in 1977 and amended in 1980'
provides for the conservation and exclusive United States
management of al1 fishery resources within the United States
Fishery Conservation Zone (3 to 200 nautical mjles from
shore).
As a result of this act, management plans for the marine
fisherjes of Alaska within the Fishery Conservation Zone are
developed by the NPFMC. These plans are submitted to the
United States secretary of commerce for review and implemen-
tation (Frank Orth and Assocjates, Inc. 1980). The Fishery
Conservation and Management Act gives preference to domestic
fishermen; however, when domestic fishermen are unable to
harvest the enti re al I owabl e catch , forei gn fl eets may

harvest the remainder.
Forei gn catch al I ocati ons are awarded by the assi stant
administrator for fisheries of the National Marine Fisheries
Services (NMFS), following recommendations of the NPFMC, the
U.S. Coast Guard, and the general public, and after consulta-
tion with the U.S. Department of State and the U.S. Coast
Guard (USDC 1982).
Management of fisheries in state waters (0 to 3 nautical
milei from shore) is the responsibility of the State of
Alaska; however, federa'l regulations generally apply because

507



3.

the state has not promulgated any groundfishing regulations
in this region. The NPFMC works closely with the state to
avoid disrupting ongoing fisheries (Frank 0rth and Associ-
ates, Inc. 1980).
Management objectives. The objectives of the NPFMC's

@lan for the Gulf of Alaska area are as
fol I ows:o To provide for the rational and optimal biological and

socioeconomic use of the resourceo To protect halibuto To provide for the orderly development of domestic
groundfisheries consistent with the criteria I isted
above at the expense of foreign participationo To provide for foreign fisheries consistent with the
criteria listed aboveo In the Gulf of Alaska, for sablefish only, to manage
groundfish gulfwide for the benefit of the domestic
fishery (NPFMC 1984)

The Gulf of Alaska plan covers a'll foreign and domestic
fisheries for all finfjsh except salmon, steelhead, halibut,
herring, and tuna.
State of Alaska program goals for groundfish management as
stated in the Westward Region's 1984 budget request are 1) to
promote order'ly development of the domestic groundfish
fishery while protecting other marine resources and 2) to
develop biological information to improve management and
promote recovery of badly depl eted groundfi sh resources
(ADF&G 1984a ).

4 . Management cons i derati ons . Management of groundfi sh i s
comp'l icated by the fact that no one species can be managed
independent'ly of others occurring with it. Interception of
nontarget species by fisheries directed towards others may be
unavoidable and may have a significant effect on the
nontarget species population. A strong example of this is
the incidental catch of juvenile halibut in the foregin trawl
fishery. Many of the regulatory measures pertaining to
foreign groundfish fisheries in the Gulf of Alaska were
implemented for conservation of halibut stocks and also to
prevent gear conflicts between foreign mobile gear (trawls)
and domestic fixed gear (crab pots and halibut set lines)
(NPFMC 1978).

5. Gear types. Groundfi sh are general 1y harvested using
longlines or trawls. Gear types used in djrected fisheries
are discussed for each species in sections II. to VI. of this
account.

6. Period of use. Domestic qroundfish harvest is unrestricted
lexcept EyTatch quotas) -year-round. Foreign trawl ing in
1984 in the area between I47 and 157"t^l i s cl osed from
16 February to 31 May, unrestricted 1 June to 31 November,
and open to pe1 agic trawl s only from 1 December to
15 February. Foreign trawling in the area between 140 and
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147"W is open al I year to pelagic trawls on'ly. Foreign
1 ongl i n'i ng i s al I owed i n the area between 140 and 169"W

beyond 12 mi all year, with the following exceptions: the
Pacific cod fishery'is closed jnside the 400 m jsobath 1 May

to 30 September and inside the 500 m isobath I October to
30 April (NPFMC 1984). Details of seasonal use for each
spec'ies are discussed in sections II. to IV. of this account.

7. Etonomic value. Information concerning the value of ground-
FJsfi- wlthTn-tne Southcentral Region is presented jn the
Economic 0verviews of Fish and l,Jildlife volume.

II. PACIFIC COD HUMAN USE

A. Fishery Description and Reported Harvest
1. Harvest summary. A United States fishery for Pacific cod

ffi waters in 1864 and continued to the 1950's.
This fishery, however, was confined to the Bering
Sea/Al euti an I s I ands area ( Natural Resources Consul tants
1eB1 ) .
Foreign exploitation of cod in the Gulf of Alaska began_with
Japan and the ussR in the 1960's, and they were in later
years ioined by Poland, Korea, and Mexjco (Zenger. ald
tummings 1982). The catch of cod from the Gulf of Alaska is
small compared to the numbers taken from the Bering S.g byt
has increased in 'importance in recent years because of the
removal of the 500 m depth restriction and increased catch
quotas from NPFMC (Natural Resources Consul tants 1981,
dlackburn et al. 1983). Japan increased its longline effort
in the gulf in 1979, targeting on cod, sablefish, and Green-
land tuibot (Natural Resources Consultants 1981). There has

also been a tendency in recent years for trawlers to target
on cod ( ibid. ).
The boundary between the Kodiak and Yakutat INPFC areas
splits the Southcentral Reg'ion at L47"W (map 1). Catches
reported by INPFC area (tante t) include areas within the
foiiat< and Yakutat INPFC areas outside the Southcentral
Region addressed jn thjs report. Catches as reported by
foieign fleets for an area corresponding to the Southcentral
Region (map 2) range from approximately 2 to 29% of the total
Yakutat plus Kodiak Pacifjc cod catch by fore'ign fleets in
1977-1982 (taUte 2).
Since 1981, United States joint-venture fisheries ' which
i nvol ve domesti c fi shermen de1 i veri ng thei r catches to
foreign boats for processing, have been taking cod in the
Gulf of Alaska. Domestic processors on the Aleut'ian Islands
and Alaska Peninsula are also buying cod from fishermen
(Natural Resources Consultants 1982). Most of this act'ivity'
however, has taken place in the western gu'lf. Domestic
catches of cod in the Southcentral Region remain relative'ly
low (tables 1 and 3).
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Table 1. Pacific Cod Foreign (F), Domestic-(D),
Catch in the Kodiak and Yakutat INPFC Areas" 'in
1977-82

and Jo'int-Venture (JV)
Metric Tons (Round Weight),

Kodi a k Yakutat

Year JVJV

r977
1978
r979
1980
1981
19B?

855
983

25,404
5,227
2,359
3 ,668

140
443
606
415
676

1,869

0
0

683
230

0
5

288
206
344

2 ,000
2,247
2,070

6
3

27
4
I

38

0
0
1

0
0
0

Sources: Foreign catch 1977-79 are foreign reports from data on file,
NWAFC, Seattle; 1979-82 are best-blend reports from Nelson et al. 1980,
French et al. 1981, Nelson et al. 1982, and Nelson et al. 1983. Domestic
catch 1977 from Rigby 1984, 1978-82 from ADF&G 1983. Joint-venture catch
1979 from Rigby 1984; 1980-82 are best-blend reports from French et al.
1981, Nelson et al. L982, and Nelson et al. 1983.

a INPFC areas are illustrated on map 1.

In 198?, approx'imately 76% of the reported Pacific cod
removals in the Cook Inlet area (approximately nine metric
tons) were taken incidentally in halibut longline fisheries.
The catch of cod in the halibut fishery, however, is probab'ly
larger because an unknown percentage of cod caught inciden-
ta11y are sold on the grounds as hanging bait for crab pots
and thus are never landed or reported (Blackburn et al.
1e83).
Large incidental catches of Pacific cod are also taken'in the
Kamishak and Southern districts king crab fisheries in Cook
Inlet. Virtually a1l fish taken by crabbers are immediately
used as hanging bait and so are also not technica'l1y landed
or reported ( i bi d. ) . Morri son has cal cul ated that yearly
removals of incidentally caught Pacific cod in the 1980-1982
Kamishak and Southern districts king crab fisheries ranged
from 39 to 17l metric tons ('ibid.). Groundfish are also
taken incidental'ly in the Lower Cook Inlet trawl shrimp
fishery, but cod are not a significant part of this catch
(Morri son 1983).
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Table 2. Reported flarvest of
Southcentral Regi ono 'i n Metri c

Pacific Cod by Foreign Fleets Within the
Tons (t), 7977-82

Year Catch (t)b

1977
r978
t979
1980
1981
T9B?

249
89

555
1 ,173
1 ,344
1 ,565

Source: Data on file, NWAFC, Seattle.

a The harvest area included in the Southcentral Region is illustrated on

map 2.

b These numbers are catch as reported by the foreign fleets and are usual'ly
lower than adjusted "best-blend" catch totals reported by the NMFS observer
program.

Harvest methods. Cod are taken by trawls and by 'longlines.

ngTTnelfs accounted for approximate'ly 90% of the total
Japanese cod catch in the Gulf of Alaska from L979 to 1981
(Zenger and Cummings 1982). Cod harvested in directed
fisheries by domestic fishermen in Cook Inlet in 1982 were
taken mainly by longline and jigging.
After passage of the Magnuson Fi shery Conservation and
Management Act, the area east of 157'W and landward of the
500 m isobath was closed to foreign setline (including long-
line) fishing to prevent taking of iuvenile sablefish (NPFMC

1978). Thii restriction was significant to foreign cod
harvest as most Pacific cod is taken by longline gear. In
1979, the Gulf of Alaska Groundfish Management Plan was

amended to allow a directed Pacific cod long'line fishery
between 140o and 157"t,l beyond 12 mi from shore' except as
prohibited within the 400 m isobath during halibut season
( NPFMC 1983a ) .
Period of use. Foreign harvest of groundfish (including cod)
TnTFe-ulT-of Alaska is restricted during the ear'ly part of
the year and therefore takes p'lace mai nly duri ng J_une to
November. Domestic cod harvest in Cook Inlet took p'lace in
May and June in L982 (ADF&G Commercial Fisheries Catch
Reporting System 1983).

2.

3.
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Table 3. Southcentral Domestic Pacific Cod Harvest in Pounds and Metric
Tons (t), 1974-82

Cook Inlet
Pri nce Wi'l l i am

Sound Total

Year lbtb1b

r974
r975
1976
r977
I978
1,979
1980
1981
1982

86,zgga

3'191urrr./Jb

28,597
858
965

8,460
25,677

3.3
2.5
4.2

13.0
0.4
0.4
3.8

11 .6

L,42?
0

5,727
2 ,806

1 1 ,650
36,7 44
7,89L
8,902

32,958

0.6
0

2.3
1.3
5.3

L6.7
3.6
4.0

14.9

8 ,610
5,454h

14,302;
2,806-

40,247
37,602
8,856

17 ,362
58,535

3.9
2.5
6.5
1.3

18. 3
L7.I
4.0
7.9

26.6

Sources: ADF&G 1983, Blackburn et al. 1983.

a In 1974,'large lingcod catches were reported from Cook Inlet. From the
information available it appears that most of the lingcod were misreported
and were actually Pacific cod. To correct this error,90% of the reported
'l'ingcod catches for that year have been added to the reported Pacific cod
catch (Blackburn et al. 1983, Rigby 1984).

b 1976 and 1977 Pacific cod catches in Cook Inlet are combined to maintain
conf identia'lity.

Management Obiectives
Paciiic cod in the Fishery Conservation Zone (3 to 200 mi from
shore) are managed as one of a number of groundfish species under
the Gulf of Alaska Groundfish Management Plan. Management objec-
tives for Pacific cod are discussed with other groundfish species
in the groundfish Human Use section of this report.
Management Cons i derati ons
Cod itocks in the Gulf of Alaska are at near virgin levels (NPFMC

1983a), and recent harvests have not approached the established
catch quotas (Zenger and Cummings 1982). A restriction to the
expansion of the cod industry, however, is that a gear or strategy
must be dev'ised to reduce the incidental catch of prohibited
species (such as Pacifjc hal ibut) in the cod harvest ( ib'id. ).

B.

c.
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D. Signifjcance of Particular Use Areas
No-major cod fishing banks are located in the Southcentral Region
(Jewett 1977); however, cod is harvested by foreign fleets along
the 200 m depth contour (Smith and Hadley 1979, Smith et al.
1e8o).
A domestic cod fishery began in 1982 in the Harris Bay. portion of
the 0uter Cook Inlet Disirict (Blackburn et al. 1983). A small
domestic harvest of cod also takes place in areas near population
centers (such as Kachemak Bay and Orca Inlet). Cod are landed
'incidentally to the domestic longline fishery for halibut in the
Kamishak, Southern,0uter, and Eastern districts of Cook Inlet;
and in the Kamishak and Southern districts king crab fisheries
(ibid. ). Important fishing areas are illustrated on a

1: 1,000,000-scal e groundfi sh harvest map i n the reference map

series for the Southcentral Region.
E. Economic Value

The economic value of Pacjfjc cod w'ithin the Southcentral Region
is presented jn the Economic 0verviews of Fish and Wildlife
vol ume,

III. PACIFIC OCEAN PERCH

A. Fishery Description and Reported Use
1. Harvest summary. Soviet ships began fishing in the Central

ffiTFIT-ATasRa in 1960. By 1965 there were 160 Soviet ships
fishing 'in the Gulf of Alaska (Shippen and Stark 1982). No

records from these early fjsheries are ava'ilab1e, but a

substantj al part of the catch was Paci fi c ocean perch
(ibid. ). Japan started fishing jn the gulf in 1963, and
their catch of Pacjfjc ocean perch peaked in 1964 at 64'000
tons (58,000 metric tons)(jb'id.). The Republic of Korea also
began fishing in the gulf in 1966, but records of their catch
of- Pacific bcean peich do not begin until I976 (ibid.).
Poland and West Germany have also participated in the fishery
in recent years (ibjd.).
Forejgn groundfish catches in the Gulf of Alaska are usually
reporied-by INPFC areas (map 1). The boundary between the
INPFC areas of Kodiak and Yakutat splits the Southcentral
Region at I47" west longitude. Catches from the Southcentral
Region are therefore difficult to compile from the actual
catches taken in the Kodiak and Yakutat INPFC areas. Catches
reported by foreign fleets with'in the Southcentral Region
covered by this guide are listed in table 4; however, these
reported catches are usually lower than adiusted catches from
the NMFS observer program. Most notably, the USSR catch from
I977 through 1980 is not available for this small area' bltt
their catch from the Kodiak INPFC area, as reported by the
NMFS observer program, averaged 601 metric tons in those
years (Shippen and Stark 1982).
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Table 4. Reported Harveqt of Pacific 0cean Perch by Foreign F'leets Within
the Southcentral Region," 1977-82

Year
Catch h

(Metric Tons)"

1.977
1978
r979
1980
1981
1982

2 ,089
358
405
824

1,054
494

Source: Data on file, NWAFC, Seattle.

a The harvest area included in the Southcentral Region is illustrated on
map 1.

b These numbers are catch as reported by the foreign fleets and are usua'lly
'lower than adjusted "best-blend" catch totals reported by the NMFS observer
program. USSR catch not available for 1977-80. Data as reported by the
NFMS observer program for the Kodiak INPFC area in these years averaged 601
metric tons (Shippen and Stark 1982).

Domestic Pac'ific ocean perch catches are m'inimal (taUte 5),
and are usual'ly reported together with other species of
rockfish on fish ticket statistics.
Two catches of perch have been recorded in Prince William
Sound (Pl,{S) since 1970. One of these, in L979, was the
resu'lt of a fishing trial sponsored by the State of Alaska
Department of Commerce and Economic Development (ADCED). Two
boats prospected for harvestable populations of Pacific ocean
perch in PWS for several days. The boats harvested approxi-
mately 100 metric tons of perch (ADF&G Corrnercial Fisheries
Catch Reporting System 1983), most of which were caught in
the Middleton Island area (ADCED t979). Another catch of
perch from PWS was recorded in 1981; this catch, however, is
confidential. No catches of Pacifjc ocean perch have been
reported separately from rockfish in the Cook Inlet Manage-
ment Area (ADF&G Commercial Fisheries Catch Reporting System
1e83 ) .
In 1981 and 1982, processors in Kodiak offered to buy Pacific
ocean perch from domestj c fi shermen. Domesti c vessel s ,
however, were unable to catch significant numbers of large-
size perch (Blackburn et al. 1983).
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Table 5. Pacific
(JV) Catch jn the
Weight), 1977-82

0cean Perch
Kodiak and

Foreign (F),
Yakutat INPFC

Domestic (D), and Joint-Venture
Areaso jn Metric Tons (Round

Kodi a k Ya kutat

Year JVJV

r977
1978
1979
1980
1981
I982

5,565
r,287
2,Ltz
3 ,333
1,898
2,275

i00B

0
0

!c

0
0

25
0
0
0

0
0

22
8
0
0

5 ,536
1 ,344
2,2r7
4,704
4,377

17

0
0
5

0
0
0

Sources: Foreign catch 1977-78 are foreign reports from ShlpRen and Stark
L982; 1979-82 aie best-blend reports from Nelson et al. 1980, French et al.
1981, Nelson et al. 1982, and Nelson et al. 1983.
Domestic catch 1977 from Rigby 1984; 1978-82 from ADF&G 1983.

Joint-venture catch 1979 from Rigby 1984; 1980-82 are best blend reports
from French et al. 1981, Nelson et al. 1982, and Nelson et al. 1983.

a INPFC areas are illustrated on map 1.

b Kodiak catches for 1979 and 1980
confj denti a1 i ty.

c Kodiak catches for 1981 and 1982
confidential ity.

are combined to ma'intain

are combined to maintain

2.

Small catches of perch appear in the United States ioint-
venture fisheries (eight metric tons in the Kodiak INPFC area
jn 1980) (French et al. 1981), but they are jncidental to the
1 arger po1 'lock ioi nt-venture catch.
Harvest'methods. Pacific ocean perch are fished with bottom
Ti^awFfMaior;nd Shippen 1970). Most of the Japanese catch
in the Gulf of Alaska is taken by small trawlers and large
freezer trawlers (Shippen and Stark 1982). Perch are also
frequently taken as incidental harvest 'in the foreign trawl
f i shery f-or po1 I ock (Bl ackburn et al . 1983 ) .
Period of use. The maiority of the Pacific ocean perch catch
Tn T5-e-ETilof Al aska takes pl ace i n the summer and fal I
(June to November) (Shippen and Stark 1982). This seasonal

3.
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fishing pattern is probably influenced by NPFMC trawl
restrictions in effect earlier in the year to protect the
United States halibut fishery (ibid.).

B. Management 0bjectives
Pacific ocean perch in the Fishery Conservat'ion Zone (f to 200
nautical miles from shore) are managed as one of a number of
groundfish species under the Gulf of Alaska and Bering
Sea/Aleutians groundfish management plans prepared by the NPFMC.

Genera'l groundfish management obiectives can be found in the
groundfish Human Use section of this report (section I., above).

C. Management Considerations
Trawl surveys conducted in 1961 before the beginning of intensive
foreign fishing and again in 1973-1976 documented the decline in
abundance of Pacific ocean perch during this time (Shippen and
Stark 1982, Ronholt et al. I976). Perch stocks in the Central
Gu'lf may now be no higher than 5% of their virgin abundance (Ito
1982). Management measures are now directed at holding the catch
at a low level to allow the stocks to recover from the earlier
period of overfishing.

D. Significance of Particular Use Areas
Harvest of Pacific ocean perch in the Gulf of Alaska and Aleutian
region takes place along the 200 m depth contour. Smith and
Hadley (tgZg) and Smjth et al. (1981) have mapped productive
foreign fishing locations in the Gulf of Alaska. These maps are
based on data collected by United States observers on foreign
vessels. All trawling locations wjth a catch rate greater than or
equal to 500 lb/hr are marked. A 1:1,000,000-scale map of ground-
fish harvest areas jn the reference map series that supplements
this text shows the approximate location of fore'ign trawl and
1 ongl i ne efforts.

E. Economic Value
The economic value of Pacjfic ocean perch within the Southcentral
Region is presented in the Economic 0verviews of Fish and l,lildlife
vol ume.

IV. SABLEFISH
A. Fishery Description and Reported Harvest

1. Harvest summary. Sablefish have been harvested by United
mG-Ti sffies since the early part of thi s century.
Catches in the early fishery, however, were relative'ly sma'll,
with peaks occurring during the war years (tgtZ and I94?-)
(Heiser 1967, Balsiger 1982, Bracken 1983). Fishing effort
in Alaska was genera'l'ly conf ined to the Southeast Region
(Bracken 1983). Japanese longliners began sablefish opera-
tions in the Gulf of Alaska in 1963, and catches rapidly
increased unti I the record al I -nation catch from the
northeast Pacific reached 67,000 tons (68,072 metric tons) in
I972 (Balsiger I?BZ). The northeast Pacific total catch
averaged about 50,000 tons (50,800 metric tons) from I973
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until catch quotas were 'imposed in 1977 (ibid.). Foreign
catches have declined since 1977 (taUtes 6 and 7).
Evidence of declin'ing sablefish stock abundance has led to
significant fisheries restrictions since 1977 (ibid. ).
Regu'lations affect'ing Gulf of Alaska sablefish fisheries
consist of maxjmum catch quotas derived from estimates of
equi'librium yie'ld (ibjd. ). From I977 through 1981' a catch
qtiota for the entire gulf of 13,000 tons (13,208 metric tons)
was in effect for foreign and domestic fisheries. For t982
that catch quota was reduced to 8,230 tons (8'362 metric
tons) (ib'id.). More details of catch quotas can be found in
the Distribution and Abundance section of this account.
It had been hoped that, with the establishment of the 200 mi
Fishery Conservation Zone in 1977 and the designation in 1978
of the waters off southeastern Alaska as a domestic preserve
in which foreign fishing for sablefish is prohibited, the
domestic sablefish fishery would expand greatly (Natural
Resources Consultants 1982). This expansion, however, did
not take place as quickly as expected; in fact, the all-
Alaska domestic catch dropped from 1,590 metric tons in 1980
to 410 metric tons in 1981. This drop was apparently caused
by a scarcity 'in 1981 of large sablefish (ibid. )-
Difficulties in gaining access to Japanese markets and a lack
of United States demand for sablefish are also blamed for the
slow growth of the domestic fishery (Natural Resources
Consultants 1982, Hughes 1980).
In 1982, the Southeastern Fi shery Conservati on Zone,
i nc1 udi ng adjacent state waters ' was cl osed by ioi nt
state/federal action in ear'ly August to prevent overharvest
of juvenile fish (Blackburn et al. 1983). This resulted in a

westward shift of the southeast domestic longline effort into
the western Yakutat area (ADF&G 1984f, Blackburn et a'1.
1984c). In 1982 and 1983, the Japanese longline fleet agreed
to stay out of the area from 140'west longitude to 147o west
longitude between 2 August and 16 October to eliminate gear
conilicts with the United States fishermen (ibid.). In 1982,
United States fishermen caught approximately 45 metric tons
of sablefish from waters between Middleton Island and Cape
Suck'l i ng ( taUt e g) (ADF&G Conrmerci al Fi sheri es catch Report-
ing System 1983).
In 1984, the Japanese North Pacjfic Longline Gillnet Associ-
ation promised to abstain from any directed sablefish long-
fining in the Gulf of Alaska between 140o and 1.59o until
0ctober 7 (NPFMC 1983b). In 1984, the domestic long'line
fleet took the entjre Central Gulf of Alaska sablefish quota
of 3,060 metric tons, and the fishery was closed before
0ctober 7, when the Japanese could have begun fishing.
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Tab'le 6. Sablefish Foreign (F), Dome;tic (D), and Joipt-Venture (JV) Catch
in the Kodiak and Yakutat INPFC Areas* in Metric Tons," 1977-82

Kodiak Yakutat

Year JVJV

L977
1978
1979
1980
1981
L982

3,588
2,254
2 ,051
1 ,641
L,776
1 ,516

3
1

54
25
L2
52

0
0

Tr
0
0
0

L47
87

516
190

62
518

0
0

18
13

0
0

5,222
2,6L6
2,633
1 ,638
2,9I3
r,266

Sources: Foreign catch 1977-78 are foreign reports from data on fi1e,
NWAFC, Seattle; 1979-82 are best-blend reports from Nelson et al. 1980,
French et a'|. 1981, Nelson et al. 1982, and Nelson et al. 1983.
Domestic catch 1977 from Rigby 1984; 1978-82 from ADF&G 1983.
Joint-venture catch 1979 from Rigby 1984; 1980-82 are best-blend reports
from French et al. 1981, Nelson et al. 7982, and Nelson et al. 1983.

a INPFC areas are illustrated on map 1.

b Foreign and joint-venture catches are 'in metric tons round weight;
domestic catch is in metric tons dressed weight but can be converted to
round weight by dividing by 0.7 (ADF&G 1984).

Tr: Trace-less than 0.5 metric tons.

Harvest methods. Fishing for sablefish in the Gulf of Alaska
iFTy--h,.ool-nl line gear. Trap gear was used extensive'ly
during 1,97I-I976 but since 1977 has been rep'laced almost
entire'ly by longlining (Morris et al . in press). The
directed foreign fishery in the Gulf of A1aska is lim'ited by
regulations to longline gear (NPFMC 1984).
Period of use. Domestic harvest of sablefish in Prince
trTTTi-amTounil(P|IJS) in 1982 took place June through November,
peaking in August (Morrison 1982). Harvest in Cook Inlet in
1982 took place in August and 0ctober (ADF&G Commercial
Fisheries Catch Reporting System 1983).

2.

3.

518



Table 7. Reported farvest of Sablefjsh by Foreign Fleets hlithin The

Southcentral Regiono in Metric Tons (t), 1977-82

Year Catch (t) b

t977
r978
r979
1980
1981
1982

r,473
916

1 ,071
553
920
735

Source: Data on file, NWAFC, Seattle.

a The harvest area
map 2.

b These numbers are
lower than adjusted
program.

included in the Southcentral Region is illustrated on

B.

catch as reported by the foreign fleets and are usually
"best-blend" catch totals reported by the NMFS observer

The foreign-directed fishery for sablefish in the area
between I47" to 157't,J is closed inside the 400 m isobath
between 1 May and 30 September and inside the 500 m isobath
from 1 October to 30 April (NPFMC 1984).

Management Objectives
Sablefish in the Fishery Conservation Zone (3 to 200 nautical
miles from shore) are managed as one of a number of groundfish
species under the Gulf of Alaska Groundfish Fishery Management
Plan (Povolny 1983). Sablefish are managed in state waters of the
Southeast Region with seasons and guideline harvest levels.
Throughout the rest of the state, federal regulations for the
fishery conservation zone apply in as much as the state has not
promu'lgated regulations for this fishery (Blackburn et al. 1983).
Sablefish management obiectives are discussed along with those for
other groundfish species in section I.3., Groundfish Management
Objecti ves .
Management Consi derations
An important question to be answered for sablefish management is
concerns the degree of intermjngling of stocks from different
regions. Several studies have ind'icated that, though some
sablefjsh undergo extensive migrations, the maiority of fish are
localized and do not migrate great distances (Low et al. L976,
Wespestad 1981). This would ind'icate that regiona'l stocks in the
Gulf of Alaska can be successfully managed as separate units

c.
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Tab'le 8. Southcentral Domestic lablefish Harvest 1974-83 in Pounds and

Metric Tons (t) (Dressed Weight)

Cook Inlet
Prince hlilliam

Sound Total

Year lblbtb

r97 4
r975
r976
t977
1978
1979
1980
1981
1982

4,725d
13,8?4^
31,773;

83,658

b
b

b
b

---b --- d ---bd
b

23,818: 11c

14, 608 7

4,7252d

tr!"?]3;""

98,266

2d
6

14e

38

2
T7
14

45

Source: ADF&G 1983.

a Dressed weight can be converted to round weight by dividing by 0.7 (ADF&G

1e84).

b Cook Inlet catches for I974, 1975, L977, and 1978 are confidential;
however, the average catch for these years was 201 lb (0.1 t).

c Cook Inlet catches from 1979 and 1980 are combined to maintain
confi denti a1 i ty.

d Pt^lS catches fron 7977 and 1978 are combined to maintain confidentia]ity.

e PWS catches from 1980 and 1981 are combined to maintain confidentiality.

havjnq little influence on each other. Recent studjes by Bracken
(tgAZ), however, indicate that a significant number of fish do
migrate long distances (over 185 km) and that extensive
i ntermi ng1 i ng of stocks does occur. Bracken recommended that
sablefish be managed as a single stock gulfwide and suggested that
extensive fishing in the Charlotte and Vancouver INPFC areas in
recent years, coupled with continued high harvest levels jn the
central and western gu1f, is slowing the recovery of stocks that
have been overharvested in the eastern gu1f.
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D. Significance of Partjcular Use Areas
Foreign harvest of sablefish takes place along the edge of the
continental shelf, generally in waters between 200 and 2,000 m

deep.
In 1984, domestic harvest of sablefish in the Southcentral Region
occurred in the area around Middleton Island and in areas due
South of Resurrection Bay (Morrison, pers. comm.).
Smith et al . ( 1980) have mapped productive foreign fishing
locations in the Gulf of Alaska. These maps are based on data
co'llected by United States observers on foreign vessels. All
longline locations with a catch rate greater than or equa'l to
0.0001 1b per hook are marked. A map of groundfish harvest areas
may be found in the reference map series for the Alaska Habitat
Management Guide of the Southcentral Region. It shows the
approximate location of foreign longline efforts, a'long with the
location of domestic sablefish fisheries in 1983 and 1984.

E. Economic Value
The economic value of sablefish withjn the Southcentral Region is
presented i n the Econom'i c 0vervi ews of Fi sh and hli l dl i fe vol ume.

WALLEYE POLLOCK
A. Fishery Description and Reported Harvest

1. Harvest summary. Foreign trawlers first began operations in
ThffiTf-of--Ilaska in 196?, targeting on Pacific ocean perch.
Perch stocks soon declined, however, and effort shifted to
po'l 1ock. From 1962 to 1971, po1 'lock were ei ther taken i n an

intermittently directed fishery by Japan or as by-catch in
the Japanese and USSR rockfish (perch) fisheries (Alton and
Deriso 1982). In I972, the foreign pollock catch rose to
34.1 thousand tons (34.6 thousand metric tons) and continued
to rise, with an annual catch of 130.3 thousand tons (132.4
thousand metric tons) in the Gulf of Alaska in 1981 (ibid.).
In 1981, approximately 5,500 metric tons of pollock were
taken from the southcentral Region (taUte 9). Boats from the
Republic of Korea in I974 and Poland in 1975 ioined the
foreign effort for pollock in the gulf.
The directed United States fishery for pollock in the Central
Gulf is insignificant (tables 10 and 11); however, the catch
in United States joint-venture fisheries has grown rapidly
(taUte 10). At present, these fisheries operate mainly in
the Shelikof region west of Kodiak.

2. Harvest methods. Pe'lagic and bottom trawls are used to
Sarvffilo'flock. The Japanese use l arge trawl ers that
process po1 I ock i nto m j nced f i sh (,suftnti) and freezer
trawl ers that f reeze whol e or dressed-T-dT'l-ock and pol'lock
fillets. The Japanese harvest fish mainly with bottom trawls
(ibid.).
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Table 9. Reported flarvest of Walleye Pollock by Foreign Fleets within the
Southcentral Region" in Metric Tons (t), 1977-82

Year Catch (t)b

I977
1978
I979
1980
i981
r982

2,982
1,916
2,773
2,999
5,519

983

Source: Data on file, NWAFC, Seattle.

a The harvest area
map 2.

b These numbers are
'lower than adjusted
pro9ram.

included in the Southcentral Region is illustrated on

catch as reported by the foreign fleets and are usual'ly
"best-blend" catch totals reported by the NMFS observer

The Pol ish fleet uses exclusive'ly pelagic traw'ls. Large fish
are processed into fillets, jntermediate fish are headed and
gutted, and small pollock go into fish meal (ibid.).
The United States catcher vessels involved in the Shelikof
Strait joint-venture fisheries are small stern trawlers that
range jn length between 25 and 50 m. In this fishery,
pelagic trawls are used. The individual catches are not
taken aboard the catcher vessel but are transferred via
detached cod ends to the foreign processing vessels (ibid.).
Currently in the Southcentral Region, only pelagic traw'ling
is allowed for foreign vessels between 140oW and 147"W. The
area from I47"W to 157"W is unrestricted from 1 June to 31
November, limited to pelagic trawls only from I December to
15 February, and closed to all trawling 16 February to I June
(NPFMc 1984). Certain areas are also closed to traw'ling
duri ng the Uni ted States hal i but and k'i ng crab seasons
(ibid.).

3. Period of use. Foreign trawling in recent years has occurred
mdl-nly drFil!- June to November, probab'ly because of time-area
closures and gear restrictions during the early part of the
year (ibid.). Harvest by some nations in some years does
take p]ace earl i er i n the year, however ( i b'id. ) .
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Table 10. Walleye Pollock Foreign (F), Domgstic (D), and Joint-Venture (JV)

Catch in the Kodiak and Yakutat INPFC Areas" in Metric Tons,1977-82

Kodiak Ya ku tat

Year JVJV

r977
L978
L979
1980
1981
1982

?8,r57
L7,524
38,414
26,616
9,095
9,077

44
490

1 ,507
482
544

2,049

0
0

506
527

0
3,135

6,247
3,312
4,816
4, 198
7,574

26

0
0
0
0
0
0

0
0

14
0
0
0

Sources: Foreign catch 1977-79 are foreign reports from data on file,
NWAFC, Seattle;-1979-82 are best-blend reports from Nelson et al. 1980'
French et al. 1981, Nelson et al. 1982, and Nelson et al. 1983. Domestic
catch 1977 from Rigby 1984; 1978-BZ from ADF&G 1983. Joint-venture catch
1979 from Rigby 1964; 1980-82 are best-blend reports from French et al.
1981, Nelson et al. 1982, and Nelson et al. 1983.

a INPFC areas are illustrated on map 1.

B. Management Obi ect'i ves
Pollock in thL Fishery Conservation Zone (3 to 200 nautical miles
from shore) are managed as one of a number of groundfish speq'ie.s
unden the Gulf of Alaska and Bering Sea/Aleutians Groundfish
Fi shery Management Pl ans prepared by the NPFMC. General
groundiish management objectives can be found in the groundfish
human use narrative.
The abundance of wal'leye po1 l ock
good. Management and research is
abundance, evaluating the future
improving the current information
are based ( i bi d. ) .

C. Management considerations
In fne ear'ly 1.970's , bi I ateral agreements between the Uni ted
States and oiher nations were introduced that limit the amount of
pollock that could be harvested, restricted access to pollock and

i n Al as kan waters i s current'lY
directed at maintainjng Pollock
status of po'l l ock stocks , and
upon which management decisions
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Table 11. Southcentral
PWS Management Areaso in

Domestic Walleye Pollock
Pounds and Metric Tons

Harvest in Cook Inlet and(t), r974-Bz

Cook Inlet PWS

tbtb

Tota I

Year tb

r97 4
r975
1976
r977
1978
r979
1980
1981
1982

4,935
0
0
0
0
0
b

1088

4,935 2.2
00
00
00

153,3158 69.58

.^ -_!d - gdI2,572i 5.-riie3b 
o:;b

2.2 0
00
00
00
0E
0 153,315"
bd
9 12,572"

Tr" 1,075

0
0
0
0

F
69. 5"

s.7d
0.5

Source: ADF&G 1983.

a Cook Inlet and PWS management areas illustrated on map 3.

b 1980 and 1982 Cook Inlet catches combined to maintain confidentiality.

c 1978 and 1979 PhlS catches combined to maintain confidentiaf ity.

d 1980 and 1981 PWS catches combined to maintain confidentjality.

e Tr: Trace - less than 0.05t.

other groundfish on certain fishing grounds during certain periods
of the year, and regulated the way traw'ls could be fished (ibid.).
Since the imp'lementation of the Magnuson Fishery Conservation and
Management Act in 1977, licensing, catch quotas and time-area
cl osures , and gear restri cti ons have been pl aced on forei gn
vesse'ls within the Fishery Conservation Zone (ibid.). A summary
of 1982 catch quotas can be found in the pollock Distribution and
Abundance narrative.

D. Significance of Particular Use Areas
Most foreign fishing effort takes p'lace in the Shumagin and
Chirikof-Kodiak INPFC areas (Alton and Deriso 1982, Smith and
Hadley 1979), though some harvest does take place along the 200 m

depth contour in the Southcentral Region (Smith and Hadley 1979).
Smith and Hadley (1979), and Smith et al. (1981) have mapped

524



productive foreign fishing locations in the Gulf of Alaska. These
maps are based on data collected by United States observers on
foreign vessels. All trawling locations with a catch rate greater
than or equal to 500 lb/hr are marked. A map of groundfjsh human

use found in the reference map series that supplements this text
shows the approximate I ocatj on of forei gn trawl and 1 ongl i ne

efforts.
Economic Value
The economic value of wa'l'leye po'l1ock within the Southcentral
Region is presented in the Economic 0verview of Fish and Wildlife
vol ume.

VI. YELLOWEYE ROCKFISH
A. Fishery Description and Reported Harvest

1. Lower Cook Inlet l4anagement Area. The,fishery for nearshore
ro akes Place mainlY within the
3-mi. limit and so is regulated by the ADF&G. The Southcen-
tral Region is divided into three management areas !V the
ADF&G: tJpper Cook Inlet (UCI), Lower Cook Inlet (LCI), and
Prince William Sound (Pt^lS). Rockfish harvest occurs only in
the LCI and PWS management areas (map 3) and will be discus-
sed for each of these areas i n the f] owing narrative.
Management objectives and considerations are similar for the
entire Southcentral Region and so will be discussed at the
regional level.
The LCI Management Area includes all waters west of the
longitude of Cape Fairfield, north of the latitude of 9ape
Douglas, and south of the lat'itude of Anchor Point (map 3).
a. Harvest summary. Tarqeted domestic fisheries for

ffito deveiop in the 0uter and Eastern
districts of Lower Cook Inlet (map 4) in the'latter part
of 1980. Rockfish harvest peaked in 1981' with eight
boats harvesting 57 metric tons (taUte 12) (Blackburn et
al. 1983, Morrison 1984). This harvest was predominant-'ly black rockfish (SSlq$eq melanops) (Morrison, pers.
cbmm. ). In 1.982, however,--CcioR_rn--Tet rockfish landings
fell to only 6 metric tons because of transportation and
marketing problems (Morrison 1984).

b. Harvest methods. In Cook Inlet and PhlS, rockfish are
fi'arvesEeri-Tn- a smal I di rected f i shery us'ing 1ongl i nes or
automatic jigging machines (Morrison 1982a). Boats in
the Outer and Eastern districts of the Cook Inlet
rockfish fishery in 1980 and 1981 ranged in size from
28 to 34 ft (ibid.).

E.
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Tabl e
Metri c

12. Southcentral
Tons (t)

Domestic Rockfish Harvest 1974-83 in Pounds and

Cook Inlet
Prince William

Sound Total

Year lbtblb

r974
L975
r976
r977
1978
r979
1980
1981
T9B2
1983

2,65r
b

"3X'
2,I49
4,772

44,965
126,511

13 ,360
12,625

1.2

0.3
0.5
1.0
2.2

20.4
s7.4
6.1
E,7

74,040
c
0
0^

754"
4,092
6 ,690

I23,692
9,027

24,088

33.6

0
0

0.3
1.8
3.0

56. 1

4.1
10. 9

7 6 ,691 34.8
brc

754.' 0.3
es4: 0.5

2,902" 1.3
8,864 4.0

51,655 23.4
250,203 113.5
22,387 I0.2
36,713 16.6

Sources: ADF&G 1983; Morrison' pers. comm.

a Approximately 98% of the total Cook Inlet harvest from 1975 through 1982
has come from the Outer and Eastern districts.

b Cook Inlet catches for 1975 and L977 are combined to maintain
confi denti al i ty.

c Prince h|illiam Sound catches for 1975 and 1978 are combined to maintain
conf identia'lity.

c. Period of use. There is no closed season for nearshore
ToTETlshF in LcI harvest took p'lace throughout the
year in 1981 and 1982 (Morrison 1982).

2. Pri nce Wi I I i am Sound l,lanagsmentL_lrea . The PWS Management
e Fairfield and CaPe

Suckling (map 3).
a. Harvest summary. In Pt^lS, a small domestic fishery for

Foil-fTsh';-T;5fef i sh , and 1 i ngcod has been conducted
sporadical'ly since 1979 in the Knight Island Passage,
Prince of Wales Pass area (Blackburn et al. 1982, ADF&G
Commercial Fisheries Catch Reporting System 1983).
Large numbers of rockfish have been taken in the newly
developed domestic sablefish 'longline fishery in Pl^lS.

It has not been uncommon to see L5-20% of a 30,000-
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B.

40,000 lb sablefish de]ivery consist of rockfish. This
incidental harvest accounts for almost all the rockfish
landed in the Southcentral Region in 1984 (Morrison,
pers. comm. ) .

b. Harvest methods. In Cook Inlet and PWS' rockfish are
Earffi[EFin a small directed fishery using longlines or
automatic iigging machines (Morrison 1982).

c. Period of use. There is no closed season for nearshore
ToilfTth. -fi Pws, the 1982 harvest of rockf i sh took
place from May to November (ADF&G Commercial Fisheries
Catch Reporting System 1983).

Management Objectives
The fishery for yelloweye rockfish takes place mainly within the
3-mi limit and so is regu'lated by the ADF&G. This is a new

fishery, and there are currently no regulations that apply
specifically to rockfish (Rosenthal et al. 1981, ADF&G 1982).
State of Alaska program goals for groundfish (including rockfish)
management as stated in the Westward Region's 1984 budget request
are 1) to promote orderly development of the domestic groundfish
fishery while protecting other marine resources and 2) to develop
bio'logical information to improve management and promote recovery
of badly depleted groundfish resources (ADF&G 1984a).
Management Cons i derations
Foreign fisheries for Pacific ocean perch catch many other species
of roikfish. The North Pac'ific Fishery Management Council (NPFMC)

inc'ludes several species of Sebastes jn their estimates of Pacific
ocean perch optimum yie1d. --TfiEFfare !. alutus (Pacific ocean
perch); !. polyspinus (northern rockfitn[ !.@jgnut (rougheye
i^ockfishT, -il--66reaTis (shortraker rockfilh); and-S- Zacentrus
(sharpchin rockflTh-)l--Ihe NPFMC has also set an opt'irfrlm yGTd-ffi
"other rockfish," which includes all species of Sebastes not
included in the Pacific ocean perch optimum yield, anci-l-E!-arate
optimum yie'ld for thornyhead rockfish, Sebastolobus sp., which are
fiequently caught incidental ly in the-Toreign-ablef ish fishery
(NPFMC 1984, Blackburn et al. 1983). These rockfjsh species are,
however, general 1y not the same ones that are taken in the
nearshore domestic fisheries (Blackburn et al. 1983, Rosenthal et
al . 1982).
Until 1984, the fishing pressure on stocks of shallow offshore
rockfish has been 'light in most areas. These fish, however, are
generally long-1ived and slow-growing - both characteristics that
are usua'lly incompatible with high fishing effort and susta'ined
yields (Rosenthal et al. 1982). In 1984, large numbers of
rockfish were harvested incidental'ly in the PIJS domestic sablefish
fishery. As interest in bottom fishing increases in Alaska, it
will be imperative that the fishing industry as well as the state
take an active role in managing and preserving the resource
(ibid. ). Local depletions of stocks have already occurred 'in

areas such as Resurrection Bay, where fishing effort has been
concentrated (McHenryr p€FS. comm. to Morrison 1982a). Without

c.
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careful management, stocks wjll be depleted in larger areas, and a
sustained fjshery will be impossible.
Significance of Particular Use Areas
1.- Cook Inlet. The domestic fishery for rockfish in the Cook

TnETanagement Area takes place in the 0uter and Eastern
d'istricts, from Nuka Bay to the Chiswell Islands, and from
Day Harbor to Port Bainbridge (Blackburn et al. 1983;
Morrison, pers. comm.). Areas important to the commercial
harvests of rockfjsh in Cook Inlet are depicted on a

1:1,000,000-scale groundfish harvest area map in the
reference map series that supplements this text.

?. Prince William Sound. In PtlJS, directed commercial fishery
ffiin Knight Island Passage and Prince of
blales Passage (Blackburn et al. 1983; Morrison' pers. comm.).
The domestic sablefish fishery, which takes a large
j nci dental harvest of rockfi sh , occurs i n areas around
Middleton Island and due south of Resurrection Bay (Morrison,
pers. comm.). Areas important to the commercial harvest of
rockfish in PWS are depicted on a 1:1,000,000-scale ground-
fish harvest area map'in the reference map series that
supplements this text.

E. Economic Value
The economic value of ye'lloweye rockfish wjthin the Southcentral
Region'is presented jn the Economic Overview of Fjsh and Wildlife
vol ume.
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I.

Commercial Harvest of Pacific Halibut

POPULATION MANAGEMENT HISTORY

A. Introduction
The pac.ific haljbut fishery in the Gulf of Alaska is monitored by

the Internattonai-pacific Flalibut Conmission (IPHC). It'.. IPHC has

divided tne--northeast Pacific Ocean and Bering Sea into. several
iegulito.y ur.it (map 1). The Southcentral Regiol co_v_q1^ed. in this
guide i s i nit uOed' i ri I PHC Regu'latory Area 3A. The I PHC has al so

divided tne-Gulf of Alaska i"nto a ieries of several statistical
i..ut, eactr approximately 60 mi wide. In the Southcentral Region'

*any of th;;; 
-statistical 

areas are further subdivided into
irUir.lt (rip- Zl. In this account, annual catch totals are

r.poriea bV " ti#i stical area (taUt. 1) , _ but regul ati on and

management is discussed for Area 3A as a whole'
B. Sunrnary of Regiona'l Fi sherY

1. ttarvesi-iurmary. The deep sea halibut fis-hqry i1 thq Gu]f of
iffin tgzs. trre catch of halibut in the North

Pacific-JiitlneA from then until 1931, when tltt catch was

only 20,000 metric tons-(Natural Resources Consultants 1982).

conservation measures led to a rebuilding .of-stocks to a

record .ut.n of 34,000 metric tons in 1962 (ibid.). As the
,.r0u...-- improved, sma'll vessels, _ partic-u1u.tly. salmon

troll..i uno gittneiters, ioined the_halibut fleet, which had

previorify bien made up 
- mostly of 50 to 80 ft halibut

schooners (IPHC 1978).
Halibut stocks once aga'in declined in the 1960's, probably a!
u ..rllf of 1a.ge iicidental catches in the fore'i9n trawl
f i sher.i'es . 

- 
Regu"l ati ons i ntended to reduce the i nci dental

catch of halibrit have apparently stopped the. downward trend
in halibut ubundance, but catchds in'the North Pac'ific until
recentt'y- rtaue remained re'latively smal'l ( 10'400 

^ 
to 1t 

'800metrii ionj during 1979-1981) (Nalura'l Resources Consultants
igeZl. tncidentai catch, thoug_h reduced, is- still !i.9f,.

2. Harveit methods. Conrnerciai fishing fo,r halibut is
ffiot and line gear. Most ha'libut are taken
with longline gear

3. period-ot use] The halibut fishery in the Gulf of A'laska

tffiin the summer months. In the 1960's, the
conunerc'i al season was about s i x months l ong bg! ltus become

shorter and shorter. The fishing season in- 1984 in Area 3A

i|ip"-Sp.ncer to Cape Trinity) wai open for on'ly four days in
May and one daY in Augus-t.

4 - Siini f i cance dt partiiu'lar use areas. In past years ,- when
t' it was P-ossible to

dLl i neate sma'l I areas of concentrated f i shi ng ef for-t i n the
nortnern- gutt of Alaska. At today's intensive level of
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Map 1.
Gulf of

Regulatory areas for
Alaska (redrawn from

the Pacifjc halibut fjshery jn the Northern
IPHC 1983).
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Table 1. Pacific Ha]jbut Commercial Catch from the Southcentral Area in 
^Metric Tons Dressed Weightd (Statistical Areas Are Illustrated in Map 2)"

Year

Stat. Area L973 1974 L975 1976 t977 r978 1979 1980 1981 1982

22 182
230 I24
23t 100
232 54
23 total 460

240 239
241 31
242 33
24 total 303

250 I,37 4
25r 52
25 total L,426

260 682
?61 302
26 tota'l 984

270 750
271 24r
272 ^ 15
27 tota1" 1,006
Grand
total 4,179

178 265 337
93 ?66 r94
44 99 118
3Tr1

318 630 313
165 306 280
20 46 61
24 12 4r

209 364 381
709 934 753
52 59 35

761 993 788
451 556 528
298 248 293
749 804 82?
322 277 401
100 r77 148

0617
422 460 566

2,459 3,251 3,207

337 352
110 167
35 92
38

148 267
315 472
61 150
819

384 641
796 851
20 111

816 962
744 361
309 460

1,053 82r
359 213
30 16
46 14

436 244

418 416 310
488 505 263
55 90 22
23 27 34

s67 622 319
461 473 396r23 104 rtz
2t 39 54

605 616 562
862 L,263 1,305
r25 168 196
987 1,431 1,500
334 560 476
368 588 530
702 1,148 1,005
202 493 734
17 51 29
0180

2r8 562 764

3,497 4,795 4,460

t67
115

78
2

194
249

67
19

335
662
27

689
556
329
885
299

75
?6

402

2,672 3,I74 3,287

Sources: Myhre et al. 1977, IPHC annual reports 1978-8?, and computer
printouts from IPHC.

a Dressed weight can be converted to round weight by mu'ltiplying by 1.33
(Myhre et al . 1977).

b Values for total area (two-digit number) catches have been more
extensively edited and revised Uy ttre IPHC than subarea (three-digit number)
catches. Thus, in some cases, catch by subareas may not exactly correspond
to, and are not as accurate as, the respective total area catch.

c Most of Area 27 is outside the Southcentral Region covered in this guide
(map 2), but it is included in this table because Area 272 and a small part
of 271 fall within the Southcentral Regional boundaries.

Tr: trace - less than 0.5 metric tons.
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c.

fish'ing effort, however, almost the entire Southcentral
Region is being used (Best, pers. comm.).
paiitic halibut are fished commercially in all areas of Cook

Inlet south of Kalgin Island. A ma.jor part of the halibut
catch in Cook Inlet occurs in the area south of Ninilchik to
Augustine Island in waters ranging from 18 to 94 m (Gover-
noi's Agency Advisory Conrnittee on Leasing 1981). No large
hal'ibut- vessels fish in Cook Inlet itself, and none of
the large halibut boats that fish in the Gulf of Alaska are
based in Cook Inlet ports. Ninilchik, Homer, and Soldotna
are the main halibut landing ports for the small boats that
fish jn lower Cook Inlet (BLM 1976).
in Prince William Sound, a major haljbut fishing ground is
I ocated off Hi nchenbrook Isl and, and another south of
Montague Island (OCS Socioeconomic Studies Program 1980).
The largest halibut catches in the Southcentral Re.gion are
reported from IPHC Statistical Area 250 (map 2), which
includes Portlock Bank, and from other statistical areas that
contain the 200 m shelf break (Areas ?30,240,260, and 270).
Major hal'ibut commercial fishing areas are depicted on a

1:1,000,000-scale groundfish harvest area map and may be

found in the reference map series that supp'lements this text.
Managerial Authority
The 

-lnternational Pacific Halibut Commission, originally called
the International Fisheries Commission, was established in 1923 by
a convention between Canada and the United States (IPHC 1978). In
1953, the Un'ited States and Canada signed the present Convention
for the Preservat'ion of the Hal i but F'i shery of the Northern
Pacific 0cean and the Bering Sea. In I979, the convention was
amended to make it consistent with the purposes, policy, and
prov'isions of the 1977 Magnuson Fishery Conservation and Manage-
ment Act. The Northern Pacific Halibut Act of I98? was subse-
quently enacted to give effect to the L979 protocol (Mi1'ler and
Larson 1984). This act grants the Fishery Management Counc'il
authority to develop regulations app'licable to that portion of the
North Pacific halibut fishery conducted in United States waters.
These regu'lations may include access limitatjon regu'lations but
must not conf l i ct wi th I PHC regu'lati ons ( j bi d. ) .
The IPHC has jurisdiction over the Canadian and United States
hal i but fi sheri es ( both sport and commerci a1 ) but has no
jurisdiction over foreign fisheries and cannot regulate domestic
or foreign trawl fisheries to reduce incidental catch of haljbut
(Skud 1976, IPHC 1978). The halibut commission does have the
authority to monitor catch and effort, establish open and closed
seasons, limit the size and quantity of fish taken, regu'late the
retention of inc'idental catch of halibut in other fisheries,
restrict gear type, and close ha'libut nursery areas to halibut
fishins (IPHC 1978).
Prior to 1977, restrictions on foreign fishing for halibut were
achieved through separate agreements between the United States and
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the foreign nations involved. Since the passage in 1977 of the
Magnuson Fishery Conservation and Management Act, halibut has been
an unal'located species that must be avoided by United States and
foreign groundfish fleets within the 200-mi fishery conservation
zone (NPFMC 1983a). The North Pacific Fishery Management Council
(NPFMC) has included in their Gulf of A1aska Groundfish Management
Plan time-area closures designed to minimize the incidental catch
of halibut and to allow hal'ibut grounds to remain undisturbed for
a short time before the beginning of the halibut season (ibid.).
Foreign groundfish traw'ling is also restricted to pelagic trawls
during late winter and early spring by the NPFMC to minimize the
incidental catch of halibut.
The minimum size of commercia'l'ly caught halibut is 32 inches (with
head on), and halibut can be taken only with hook and line gear.
1. Management objecti ves . The I PHC' s management goa'l i s to

ffiof halibut at levels produc'ing the
maximum sustainable yield (IPHC 1978). Until recently,
however, stock abundance has been 1ow, and the commission's
efforts have been d'irected toward rebuilding the resource
(Skud 1976).
The NPFMC's objectives for halibut management (NPFMC 1983b)
are to
" ensure survjval of the north Pacific haljbut resource;o distribute the hal'ibut fishery in time and place to

ensure the harvest of the avai I abl e surpl us of al I
components of the haljbut population over all areas of
the North Paci f i c 0cean, 'incl ud'ing the Beri ng Sea;

" continue to ljmit the harvesting of halibut to hook and
ljne as the best means of utilizing and maintaining the
resource at its highest sustained level of abundance;o retain the IPHC as the primary manageria'l authority over
the coastwide range of the halibut popu'lation;

" provide high qua'lity fresh, frozen, or preserved halibut
to the consumer throughout the year;o and strive to reduce incidental halibut mortality caused
by gear that i s not l ega'l for a d j rected hal 'ibut
fi shery.

2. Management considerations. A significant- consideration in
heTibtt management is the 'large incidental catch of halibut
taken in fisheries djrected for other species. The IPHC
reported that j nc'idental catches i ncreased by near'ly 50%
between 1978 and 1980 (IPHC 1981). In 1980, the estimated
total incidental catch in the North Pacific was 20.4 mi'llion
pounds (9.3 thousand metric tons), compared to the commercia'l
catch of 2I .B mi I I i on pounds ( 9.9 thousand metri c tons )
( i Ui a. 1 . I nci dental catches i n 1981 and 1982, however,
dropped to 16.8 milljon pounds (7.6 thousand metric tons),
and 13. 7 mi I I i on pounds (6.2 thousand metri c tons )
respectively (Peltonen 1984). Because regulations require
that incjdental catches be released, the actual loss to the
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population is not as great as the catch indicates (ibid.);
however, the IPHC estimates that 35% of prerecruit halibut
are lost to incidental catch (McCaugharan 1981). The IPHC is
particul arly concerned with the growth of domestic and
joint-venture fisheries for flounder, which are currently
centered in the Kodjak area. 0bservers have reported that
nearly 5% of the catch in this fishery was haljbut (Peltonen
1984) . Conti nued growth of the Gul f of Al aska fl ounder
fishery could result in a major increase in the 'incidental
hal ibut catch (ibid. )
Another important consideration for hal'ibut management is the
'increasing number of boats participating in the fishery.
Since the 1970's, more and more small boats have ioined the
hal'ibut fleet. The size of the Alaska fleet increased 36%

fron 1977 to 1981 (Anonymous 1983a). A majority of the new'ly
participating vessels has come from the salmon fleet' which
i s now under a I imi ted entry program ( Natural Resources
Consultants 1982). As a result of the growth in the fleet,
fishjng pressure on halibut stocks has increased, and quotas
of halibut are caught in increasingly short periods of time
(Anonymous 1983a, McCaugharan 1983) . In March 1983 ' the
NPFMC approved a plan for a three-year moratorium on the
hal'ibut fishery that would have limited the United States
halibut fleet to only those fishermen who made 1ega1 halibut
landings during any season from 1978 to 1982 (Anonymous

1983b). The p1an, however, was not approved by the federal
0ffjce of Management and Budget and so was dropped for the
1983 season (Anonymous 1983c). In December 1983, the NPFMC

voted to discontinue efforts to impose a moratorium. The
NPFMC wi11, however, pursue consideration of other management
alternatives for the fishery (NPFMC 1983b).

II. ECONOMIC VALUE OF HALIBUT
Information concerning the value of halibut in the Southcentral Region
is contained in the Economic Overviews of Fish and W'ildlife volume of
this series.
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I.

Commercial Harvest of Pacific Hening

POPULATION MANAGEMENT HISTORY

A. Introduction
The Southcentra'l Region includes the Upper Cook Inlet.(UCI), Lower

Cook Inlet (LCI), and Prince t,lilliam Sound (Plrls) commercial
fisheries management areas. Included in these areas are al I
waters west ofine tongitude of Cape Suckling to Cape Douglas and

north of the latitude oif Cape Douglas. The narratives that follow
in II. through IV. are separated into discussjons of the three
fisheries management areas.

B. Summary of the Regional FisherY
1. Hlrvest summiry. Exploitition of herring in the Southcentral

RiloniJffi*1 the early 1900's. Initially, he_rring were

sait-cured- as a food product and were also sold for halibut
bait. Emphasis, however, changed by the 1930's to reduction
fi sheri es , wi th ferti I i zer ind oi I as fi nal products.
Reduction p'lants closed by the 1960's. - Though food/bait
fisheries continued at lower leve'ls of effort, the Japanese
interest in herring roe products resulted jn development of
fisheries for sac ioe by the early 1970's. The Southcentra'l
Region supports fjsheries for food bait, sac roe, and one of
thiee spawn-on-seaweed fisheries in Alaska.
During'the past 10 years, herring catches for the entire
Southientral' Regjon have ranged from 1'840.5 metric tons
taken jn 1978 t-o 14,085.6 metric tons harvested during the
1981 season. PhlS accounts for about 82% Of the region's
harvest. Management problems, stock status, and development
of these herring fisheries are unique to each management

area.
Z. Managerial authority. Pacific herring in the_.Southcentral

@ the Alaska Department of Fish and Game-

3. Geir types. Leqal gear for harvesting herring is dependent
onTffiffison and management area. Generally speaking, purse
seines, gill nets, and trawls may be used to harvest herring
in the Southcentral Region. Herring eggs (i.e., spawn-on-
seaweed) may be hand p'ict<eo or harvested by a hand-held
utensil.

4. Period of use. Seasons for herring in the Southcentral Area

@d-ffionthemanagementareaandtheproduct.desired.
Herrin! in spawning condition, which move into bgVs ald
estuaries to spawn during spring months, are harvested in the
Sac roe fishery. Though unripe herrjng may be processed as

food or bajt during the sac roe season, the food/bait fishery
genera'l1y targets bn herring in nonspawning condition during
the fall- and winter months. Spawn-on-seaweed harvest occurs
during the spring months, following the sac roe fishery.
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II. UPPER COOK INLET (UCI) MANAGEMENT AREA
A. Boundaries

UCI consists of all waters of the Gu'lf of Alaska north of the
latitude of Anchor Point (ADF&G 1984a). UCI is divided into the
Central and Northern districts, which will serve as the basis for
presenting data in this summary (map 1).

B. Fishery Description and Reported Harvest
1. Harvest summary. The commercial fishery in UCI is of recent

Aeve-lopm-enE-6'Eginning in 1973 as a sel gi11 net fishery on
the east-side beaches. Though a minor harvest occurs in the
Northern District, the Central District has accounted for
about 99% of the harvest since the inception of the fishery.
Currently, three primary fisheries are managed within the UCI
area and are located in Tuxedni Bay, Chinitna Bay, and on the
east-side beaches (see map 1). Areawide, catches have ranged
between the 5.2 metric tons of the 1976 season to the 396.9
metric tons of the 1983 season. The fishery has produced an
average harvest of 109 metric tons annually (table 1). Three
fisheries are summarized below:
a. Chinitna Bay fishery. In 1978, the UCI herring harvest

increased four times the previous year's catch, with
development of the sac roe fishery in Chinjtna Bay
(ADF&G 1978). Most of the 1978 harvest in this area was
taken by drift net and comprised 87% of the total UCI
catch. |,Jjth good harvest levels 'in 1978 and 1979' a
downward sh'ift jn age compos'it'ion of the commercjal
catch indicated potential overharvest. Therefore, a
35 ton (70,000 1b) guideline harvest level was estab-
lished for Chinitna Bay (ADF&G 1982). In response to
the quota, the catch in 1980 decreased from a high of
188,000 lb taken in 1979 by 103 permit holders to
40,012 lb by 12 permit holders. Subsequent harvest
fluctuation has resulted from'imposition of the quota.
Since 1978, the fishery has averaged 98,800 lb
(Middleton and Rowell 1984).

b. Tuxedni Bay fishery. Exploitation of herring began in
Tuxedni Bay in 1979. Beginning as a set net fishery for
sac roe, drift gi11 nets dominated the fishery in 1980
and 1981. Most of the harvest was taken by set net in
L982. Catches at Tuxedni Bay have increased steadily
over four years, showing a maximum harvest in 1982 of
184,000 lb and averaging 142,500 lb annually ('ibid.).

c. East-side fi_sheIJ. Harvest on east-side beaches is
mill nets. The herring are usually of
low roe content and marketed for bait (ADF&G 1982). The
fishery has been irregular, averaging 68,000 lb
annually. A record harvest of 172,408 lb was landed by
39 permit holders in 1981. Although fishing activity
usual'ly extends from Ninilchik in the Central District
to beaches along the East Forelands in the Northern
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Djstrjct,
occurs on
1e84).

2. Harvest methods.
I nThemT area.
Bay (ADF&G 1984a).

3. Period of use. Unlike the LCI purse
nef-Tlsfiery in UCI is not limjted
opens by regulation in both the
districts April 15 and closes June 30

most effort and harvest on the east side
Central Djstrict beaches (Middleton and Rowell

Since I979, on'ly gil'l nets have been used
0n'ly set gi 1 

'l nets are l egaf in Chi ni tna

seine fishery' the giII
to entry. The fisherY
Northern and Central

(ADF&G 1984a).
C. Management Obiectives and Consideratjons

Esseitially, management occurs by evaluation of past -years'harvest levels, ivailable for five to seven years. Because

herring are not fu11y recruited to the gear until age five, the
relat1ie strength of upcoming year classes cannot be evaluated for
application to the afpropriate management strategy. The quota
im'posed on Chinitna Bay occurred as the result of a per_ceived

snitt in age composition of harvested herring, utilizin_g only two
years of data. A'lthough overexploitation can certainly cau.se_a
ifrift to younger age clisses, many other reasons, such as variable
year-clasi itiengtil, might aicouni for these shifts (Ruesch 1982).
ihe database for-UCI herring is practical'ly nonexistent. Harvest
records are unreliable, as huch of the herring caught is sold to
crab and halibut fishermen and to tackle shops without the appro-
priate fish ticket. Catch sampling has often been insufficient to
irovide a statistically valid protile of the harvest. Glacial
waters of Cook Inlet prevent any estimate of biomass or spawning
success. There is no documentation of spawning areas anywhere.in
UCI, and the integrity of the stocks is only conjectural (ibid.).

D. Significance of Particular Use Areas
Noit harvest of herring in UCI occurs jn Tuxedni Bay, Chjnitna
Bay, and along beaches on the east side of the inlet.
A ieries of ieference maps have been prepared for use with this
report. The categories of mapped information are species-specific
and include the following:o Commercjal herring harvest areaso Potential herring harvest areas

E. Economic Value
Informati on concerni ng the val ue of herri ng wi thi n the
Southcentral Region is presented in the Economjc 0verviews of F'ish
and Wi I dl i fe vol ume.

rrr. L0WER c00K INLET (LCI) MANAGEMENT AREA

A. Boundaries
The LCI Management Area is comprised of all waters west of the
longitude of- Cape Fairfield, north of the latjtude of Cape

Douglas, and south of the latitude of Anchor Point. The area is
divided in terms of fisheries management into the Southern,
Kamishak, Barren Islands, 0uter, and Eastern districts (map 1).
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B. Fishing Description and Reported Harvest
1. Harvest surygrJ. Herring were first exploited commercially

ffi in 1914. The fishery was centered in the
Hal ibut Cove area of Kachemak Bay. Gi I I nets were the
primary gear used until purse seines were introduced in 1923.
Most of the catch was pickl ed and sal ted for human
consumption. A smal'l percentage of the harvest was marketed
as bait.
Between 1914 and 1928, the Kachemak Bay fishery averaged 5.8
million pounds. A record harvest occurred in 1.925 at 19.3
million pounds, prov'iding about 29% of the statewide harvest.
Harvest I evel s decreased shortly thereafter because of
apparent stock dep'letion (Rounsefell 1930).
With continued interest in herring for the manufacture of oil
and fertilizer, and with the depletion of herring popu'lations
in other Alaskan fisheries, exploitation of herring began a

second phase in the LCI area. In 1937, a purse seine fishery
devel oped i n the Resurrection Bay-Day Harbor area. The
fishery was sporadic and ended in 1959. Catches averaged 8.4
million pounds for the years when fishing occurred.
Activity between 1960 and 1968 in LCI was discontinuous.
Fishing occurred in the Southern and Eastern districts and
averaged about 3,900 'lb annua11y. In 1969, the fishery began
to expand in response to the develop'ing Japanese market for
sac roe (ADF&G L974). Effort first concentrated in the
Eastern and Southern districts, peaking in 1970, with
respective harvests of 5.4 million pounds and 4.2 million
pounds. Apparent stock deplet'ion in these two districts
resulted in a shift of effort to the Kamishak District, where
peak harvest occurred in 1976, with catches decl in'ing
stead'i'ly since (taUte 2). The LCI herring fishery has been
closed since 1980 because of low herring abundance (Middleton
and Rowel I 1984).
The LCI purse seine fishery for sac roe is limjted to entry.
By 7982,69 permits for herring, mostly held by local
residents, had been issued (CFEC 1983).

2. Harvest me@ds. During the food/bait season (1 July-28
ffing may be taken by seines, gill nets, and
trawls. From April 15 to June 30 during the sac roe season,
herring may be harvested on'ly by purse seine (ADF&G 1984a).

3. Period of use. Herrinq mav be taken in all districts of LCI
friinom-T,fulyThrough Fedruaiy 28. Fishing during this time is
to be for herring as bait. The sac roe fishery, wh'ich is the
primary herring fishery, occurs from April 15 through June 30
(ADF&G ie84a).

Management Objectives and Considerations
Through the 1984 season, periodic aerial surveying of the fishing
districts was the only method used to assess in-season stock
abundance. The management strategy dictated fishery openings only
when observed tonnages were simjlar to past historic catch levels

c.
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and when samples of these fish would indicate the presence of a
heal thy age compos'i ti on.
Observations of biomass in any district would have to reach or
exceed past historic harvest 1eve1s, and samp'les would have to
indicate that the majority of the fish are mature and at'least
four or five years old. The tonnages by district are as follows:

Kamishak District
Southern District
Eastern District
0uter District

= 8,000 tons
= 2,000 tons
= 2,000 tons
= no estimate

After what has appeared to be extensive overfishing in the
Kamishak District during the mid 1970's, a very min'imal harvest
would be allowed, probably only 400 to 500 tons; and if the
majonity of fjsh were ages three to four, the fishery would
probably be delayed for one or two years to allow for maximum
reproduct'ion to occur (ADF&G 1984b).

D. Significance of Particular Use Areas
The sac roe fishery occurs mostly in small bays, where ripe
herring move inshore to spawn. Such areas, where historically the
fishery has occurred, have been Iniskin Bay in the Kamishak
District; Humpy Creek, Mallard Bay, Bear Cove, Aurora Spit, and
Tutka Lagoon in the Southern District; and McCarthy Lagoon and
Resurrection Bay in the 0uter and Eastern districts (ADF&G 1984b).
A series of reference maps have been prepared for use with this
report. The categories of mapped information are species-specific
and i ncl ude the fol'lowi ng:
" Commercial herrjng harvest areaso Potential herring harvest areas

E. Economic Value
Information concerning the value of herring within the
Southcentral Region is presented in the Economic 0verviews of Fish
and l,Ji I dl i fe vol ume.

IV. PRINCE WILLIAM SOUND (Pt^,S) MANAGEMENT AREA
A. Boundaries

The Pt^lS Management Area, or Herring Statistical Area E, has as jts
western boundary a line extending south from Cape Fairfield, as
its eastern boundary a line extend'ing south from Cape Suckling,
and as its southern boundary 59o north latitude. Statistical Area
E is divided into the General, Montague, Northern, and Eastern
districts for management of commercial herring fisheries. The
Eastern District was created during the 1980 season (map 2) (ADF&C
1984a ) .B. Fishery Description and Reported Harvest
1. Harvest sunlmqlX. Herring in the PWS Management Area were

fTFst conrnnrcially harvested in 1913 for food and halibut
bait. Expansion of the fishery occurred with an jncreased
demand for food products duri ng Worl d War I . Reductj on
plants were built to use the waste material from the curing
process. By the mj d 1930's , the herri ng harvest was
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primarj'ly directed toward the manufacture of such reduction
products as fertilizer and oi1 (Dahlgren and Kollen 1943).
The Pl.lS herring fishery was one of the major fisheries in
Alaska. A peak catch of 47,313 metric tons was taken in
1939. The fishery declined through 1943, apparent'ly because
of reduced stock abundance. Catches again increased to about
10.8 metric tons in 1956. The reduction facilities closed in
P}{S after the 1959 season (Pirtle I974, Dah'lgren and Kollen
1943). Through the 1960's, therefore, herring were primarily
harvested for a crab-bait market. By the ear'ly 1970's,
however, 'incneased Japanese interest in sac roe and
spawn-on-seaweed products resulted in increased development
of these fisheries.
Currently, the PhlS area supports four herring fisheries.
They include a sac roe fishery, a wild spawn-on-seaweed
fishery, a pound herring fishery, and a food/bait fishery.
Herring production in the sac roe and food/bait fisheries
since 1973 has averaged about 5,998 metric tons annua11y. In
addition, the combined natural and pound spawn-on-seaweed
harvest has averaged about 1,558 metric tons annually during
the past decade.
The sac roe fishery in PWS is I imited to entry. Boats
registered in the food/bajt fishery cannot fish herring in
other areas of the state and vice versa. Vessels fishing in
other management areas are excl uded from the PI,JS boat
f i shery.
Followjng is a brjef summary of each of four types of herring
fisheries conducted within PWS:

a. Sac roe fishery. F'irst harvest of herring for sac roe
occurreA-lnTt6z. About 62 tons were taken to determine
the feasibi'lity of a herring roe operation 'in PWS

(P'irtle 1974). Further interest in a sac roe product
was not expressed until the 1969 season, when about 350
short tons were taken (Pirtle 1969). A fishery for sac
roe did not occur in PWS during 1970. Interest has been
continuous since the 197i season.
Currently, the sac roe fishery may occur in any of the
four herring districts (ADF&G 1983a). Herring in this
fishery are jntercepted as they migrate through the open
fi sh'i ng areas to the spawni ng grounds of these
distrjcts. Concentratjon of fishing effort for both the
gill net and purse seine fisheries has sh'ifted between
areas each year, depending on the abundance and location
of herring concentrations. Since I974, the sac roe
harvest has ranged from I,262 metric tons in 1978 to a

peak harvest of 12,703 metric tons in 1981. About 2,570
metric tons were taken in 1983 (taUte 3). The gil'l net
harvest has been sporadic throughout the history of the
fishery, accounting for less than 2% of the commercial
sac roe harvest. Effort in the gill net fishery has
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b.

ranged from one vessel jn I977 to 39 participants in
L978. Entry into the purse seine sac roe fishery was
limited after 1977, whereas the g'i1'l net fishery was not
I imi ted unti I '19i0 (Randal'l , pers. conrm. ) . Purse sei nes
dominate the sac roe harvest, accounting for about 98%
of the catch since 1974. Effort has ranged from six
vessels in the 1969 fishery to a peak of 104 vessels
during the 1982 season. During the 1983 season, 103
purse seine vessels and 22 gi11 net vessels participated
in the sac roe fishery (taUte 3).
Food/bait fishery. The herring fishery in PI,JS was

@est herring in nonspawning condition
for a salted food and a halibut bait product (Rounsefell
1930). By the mid 1930's, interest had shifted to the
reduct'ion products of fertilizer and oil. The Japanese
interest in a sac roe product resulted again in a shift
in emphasis for the fishery. Throughout the history of
the PhlS herri ng fi shery, the i nterest i n food/bai t
herring had been consistent until the I973 season.
Harvest on herring has fluctuated in response to market
demand. Because of low interest in a food/bait product,
the harvest of food/bait herring did not occur from the
L974 to the L977-I978 season. Since the 1977-7978
fishery, catches have ranged from 691 metric tons taken
during the 1979-80 season to 1184.8 metric tons taken
during the 1980-1981 season. About 801.1 metric tons
were taken during the 1982-1983 fishery (taUte 3). The
fishery for food/bait is restricted to the General
District (map 2).
Purse sei nes and trawl s are operated duri ng the
food/bait fishery. Since the 1977-1978 seasonr purSe
seines accounted for about 98% of the harvest. Trawls
did not participate during the 1982-1983 season. Effort
in the recent years of bait fishery has been small, wjth
a maxjmum of eight vessels participating during the
1982-1983 season (ADF&G 1983b).
Natural herrjng spawn-on-seaweed. Pl,lS supports one of
three spawn-on-seaweed fisheries in Alaska. Herring
spawn-on-seaweed, oF "kazunoko kombu," is a traditional
Japanese food eaten in conjunction with the New Year
(Rosenthal 1978). Interest in this fishery developed
concurrently wi th i nterest i n the herri ng sac roe
fishery. The first harvest of 2.4 metric tons was taken
in 1969 (Pirtle 1969). Interest in the fishery
increased, resulting in a peak harvest of 415.9 metric
tons taken during the 1975 season by 437 "ke1pers." A

decrease in harvest to 63.9 metric tons in 1978 was a
result of low kelp biomass (taUte 3). The decrease
caused an i nvestj gati on i nto harvest methods and
recolonization of the seaweed beds. As a result of this

c.
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jnvestigation, regulations were changed to outlaw
grappling hooks in harvesting seaweed in subtidal areas.
The new regulation requires that the plant blades be cut
at least fourinches above the stipe. Both catches and
effort fluctuated after the 1978 season. Effort ranged
from 66 participants in 1978 to 469 permit holders in
1980 (taOte 3). A second low harvest of 55.5 metric
tons of spawn-on-seaweed was taken during the 1981
season. The reason for thi s I ow harvest was that
marketable spawn was available to the fishery (Randall
and Fridgen 1982).
Pound herring spawn-on-seaweed f i she.ry. The heming

is the newest of the
recognized four fisheries that target on herring or
herring spawn-on-seaweed. The recent development of the
pound culture of herring eggs on ke'lp has been an
outgrowth of the wild spawn-on-ke1p fishery that first
occurred in 1969. The impetus behind the development of
the pound type fishery has been the desjre to eliminate
some uncertainties surrounding the wild seaweed fishery.
The pound technique first practiced in British Columbia
'i nvol ves confi nement of mature herri ng i n a sma I I
enclosure (pound) along with carefully selected seaweed
hung from ljnes in the enclosure to hopefully force the
herii ng to deposi t the eggs on the seaweed (ADF&G

1983a ) .
The first pounds were constructed in 1979. Laminaria
and Macrocystjs are the species of seaweedffiT
spawning sub-trate. Interest in this type of operat'ion
has gradual 1y i ncreased. The pound herri ng

spawn-on-seaweed fishery has primarily occurred in
Landlocked and Boulder bays 'in Port Fidalgo. The 1983
season has shown the most participation, with 47 permits
'issued, construction of 3B pounds, and production by 30
pounds. The guidel ine harvest I evel for the pound
fishery was increased to 26 tons in l9B3 as a result of
a reallocation from the wi'ld spawn-on-kelp fishery. The
1983 season also exh'ibited the best pound production to
date, 25.2 metric tons, of which 64% was laminaria SPP.'
36% Macrocystis (ADF&G 1983b)

Harvest mEThocill--Ferring may be harvested in the sac roe and
@5iffTEf-eries by purse se'ine, trawl , and gill net.
Herri ng spawn-on-seaweed ( kel p) can be harvested by a

hand-held, unpowered blade cutting device. Stipulatjons for
aquatic vegetation harvested for use in herring pounds is
provided in the permit issued by the commissioner for pound
operations. Herring pounds may be used only north and east
of a I i ne from Porcupi ne Poi nt to Poi nt Freemantl e as
specified by the permit issued for operation (ADF&G 1984a).

2.
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3. Period of use. The sac roe and spawn-on-kelp fisheries occur
ffig spFlng months when herring are in spawning condition.
The wild spawn-on-seaweed, herring in pounds, and herring
spawn-on-ke1p in pounds fishery opens and closes during this
time by emergency order. In the Montague, Northern, and
Eastern districts, herring may be taken by purse seines only
from April 1 until closed by emergency order. In the
Northern District, herring may be taken by gi11 nets on'ly
duri ng periods establ i shed by emergency order. In the
General District, herring may be taken only from September 15
through January 31. Herring may not be harvested July 1

through October f in any waters closed throughout the year to
the harvest of salmon (ADF&G 1984a).

Management Objectives and Considerations
The objective of herring management in Pl,{S is to manage the
resource within guideline harvest levels to optimize the resource
yield (ADF&G 1983a). Gujdeline harvest levels have been
established for each of the four fisheries. Preseason surveys to
determi ne biomass and di stri bution of herri ng determ'i ne the
location of the fishery. Guidel'ine harvest levels are as follows:
1) During the period March 1 through June 30, which is

essentially the sac roe fishery, the guideline harvest level
is 5,000 tons.

2) The guideline harvest level for herring spawn-on-ke'lp is IB7
tons .

3) The guidel'ine harvest level for g'i11 net harvest in the sac
roe fishery'is I0% of the guideline harvest level as
determined by the ADF&G for the Northern District and shall
not exceed 250 metric tons.

4) The guideline harvest level for taking herring spawn-on-ke1p
in herring pounds is 40 tons of herring spawn and kelp, under
permit provisions stipulated by the commissjoner.

5) The guideline harvest level for herring during the period
September 15 through January 31 is 1,400 tons (ADF&G 1984a).

The major consideration in managing the cornmercial fishery for
herring in PI,JS is to prevent multiple harvest of the same herring
popu'lation in the four herring fisheries that occur in the
management area. Currently, studies are in progress to determine
whether or not spawning herring harvested in the sac roe fishery
be'long to the same population harvested during the fall and winter
months in the food/bait fishery (ADF&G 1979).
Conflicts between user groups may also constitute a prob'lem in
herring management. To prevent conflict between harvesters of
wild seaweed and pound operators, a permit system was developed
that designates the locatjon of pounds where natural spawning or
historic kelping areas do not occur. The seining of herring for
introduction into pounds wi I I not be al lowed in areas where
spawni ng has a1 ready ocurred ( i bi d. ) .
Another cons'ideration regarding user groups concerns gear types in
the herring sac roe fishery. Efficiency of the seine fleet
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exceeds that of the gill net fleet in the harvest of herring.
Allocation of portions of the present guideline harvest level is
required. Therefore, 10% of the gu'ideline harvest level in the
Northern Distrjct js allocated to the sac roe gi11 net fishery;
however, regu'lations state that the gi11 net harvest should not
exceed 250 metric tons (ADF&G 1984a, ADF&G 1979).
Significance of Particular Use Areas
A ieries of reference maps have been prepared for use with this
report. The categories of mapped informatjon are species-specific
and include the following:
" Commerc'ial herri ng harvest areaso Potent'ial herri ng harvest areaso Wild herring spawn-on-seaweedo Herring pounds
Economic Value
Informati on concerni ng the val ue of herri ng wi thin the
Southcentral Region is presented in the Economic 0verviews of Fish
and t^lildlife volume.
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I.

Commercial Harvest of Salmon

POPULATION MANAGEMENT HISTORY

A. Introduction
The Southcentral Reqion includes the Prince t,{ill'iam Sound (Ptlls),
the Upper Cooi Inl-et (UCI), and the Lower Cook Inlet (LCI)
commerc'ial fisheries management areas. Included in these areas
are all waters west of the longitude of Cape Doug'las. Subregions
depicted in the following narrat'ive are shown on maps 1 and 2.

B. Sunmary of the Regi ona'l Fi shery
1. Hlrvest sunrnary. Chinook, sockeye, coho, pink, and chum

ffisted in the three management areas presented
in this narratjve. The dominant species are sockeye and pink
salmon, which have composed about 17% and 69% of the total
catch, respectively. Since I973, the Southcentral Region
harvest has ranged-from 3.0 million fish in 1974 to a record
harvest of 32.0-mitlion fish in 1982 and has averaged about
16.1 million fish per year. By the 1983 season, a total of
2,248 permanent limited entry permits had been issued for
silmon in the Southcentral Region. 0f this total, about 78%

are owned by A'laskan residents (CFEC 1984): .- .- - -2. Manaqerial 
-authority. The U.S. Fish and bJildlife Service

@ska,s f isheries from the late 1800's
inrough 1969. After statehood was granted in. 1.959' the
Alaski Department of Fish and Game (ADF&G) manag-eq lhe salmon
fishery. The Alaska salmon fishery became a ljmited entry
fishery in L974 after the cormercial Fisheries Entry
Conrnission was establ'i shed.
Management of fisheries in waters within three nautical mi'les
of shore is the responsibility of the State of A'laska. The
Magnuson Fishery Con'servation and Managem_ent Act' ';mP.lemented

in- 1977 and amlnded in 1980, provided for conservation and

exclusive United States management of all fisheries within
2OO nautical miles of shore, creating the Fishery
Conservation Zone from 3 to 200 nautical miles from shore.
The North Pacific Fishery Management Council is responsible
for managing fisheries i'n the Fisheries Conservatjon Zone and
prepares management p1ans, which become federal law. The

intbrnational -North Pacific Fisheries Commissjon, comprised
of canada, Japan, and the uni ted states, reconrnends

management procedures and prepares conservation measures
outside the' United States dnd' Canadian 200 nautical mi'le
zones. The ADF&G manages the sa'lmon fishery in the
Southcentral Region in thiee management areas: UCI, LCI, and
Pt^lS.

3. Gear types. Prjor to statehood, purse seines, 9il'l nets
Idff"Ft-nd set) , beach sei nes , and f i sh traps were used
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throughout the Southcentral Region to harvest salmon. Troll
gear was also employed in some areas. However, fish traps
were banned statewide. Since statehood, development of
regulations for gear became specific to the districts within
the management area. Currently, in the Southcentral Region,
purse seines, drift gi'11 nets, and set gill nets are used
(ADF&G 1983a ).4. Period of use. The timing of the commercial fishery depends
upon the timing of salmon runs into a specific management
area. In some cases, the season opens by regulation on a
specific date. In other instances, the fishery is open by
emergency order, depending upon the strength and migration
timing of the runs. General'ly speaking, chinook salmon are
the first species to enter the fishery, followed in order by
sockeye salmon, pink, and chum salmon. Coho salmon are
usual'ly the latest species present in the fishery.

5. Economic value. Information concerning the value of salmon
wiTffin T[e-Suthcentral Region is presented in the Economic
0verviews of Fish and I,Jildlife Use volume.

II. UPPER COOK INLET (UCI) MANAGEMENT AREA

A. Boundaries
The Cook Inlet area includes all waters of Alaska enclosed by a

line extending east from Cape Douglas (1at 58"52'N) and a line
extendjng south from Cape Fairfield (1ong 148"40't.l) (ADF&G 1983a).
The UCI area cons'ists of all waters of the Gulf of Alaska north of
the latitude of Anchor Point (Ruesch 1984). UCI is divided jnto
the Central and Northern districts, which will serve as the basis
for presenti ng data i n thi s summary (map 1 ) . Di stri cts and
statistjcal areas used in the UCI to report commercial salmon
harvest are listed in table 1.

Table 1. Districts and Statistical Areas Used for Reporting
Corrnercial Salmon Harvest in the UCI Management Area, 1969-83

Di stri ct Stati st'ical Areas

Central

Northern

244-00
245-00
246-00

247 -00

Source: Div.
(Apri 1 1985).

Commer. Fish., IBM Fi sh Ticket Summaries
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B. F'ishery Description and Reported Use

1. Salmon - all-species information:
a. Harvest summary. ucl is the primary salmon-produc'ing

poFffin-oJ--e-0fr Inlet, providing about 80% of the total
took Inlet catch sjnce 1960. Five species of North
American Pacific salmon are harvested commercial'ly.
About 5% of Alaska's commercial salmon harvest is from
UCI . Si nce statehood, catches have ranged from 1. 1

mill.ion fish in 1969 to a record harvest of 6.7 million
salmon taken in 1983. Though a]1 five species of salmon
are harvested jn the commercial fishery, sockeye salmon
are the most abundant and the highest in value per

Pound.
There are eight fisherjes jn uci that target on salmon
migrating to their river of origin. within th Northern
Oiitrict are two beach set net fisheries: the Northern
District east-side and the Northern District west-side.
In the Central District, there is a drift net fishery
and fi ve set net beach fi sheries: Central Di stri ct
west-side, Ka'lgin Island, Salamatof Beach, Kalifonsky
Beach, and Cohoe/Nin'ilchjk Beach (Rowe'll and Middleton
1e85).

b. Effort. The Cook Inlet salmon fishery is limited to
enTryf Effort 'is gauged by the number of permits issued
and, because fjshermen harvest all species, is presented
in terms of all salmon. There is also no breakdown in
gear type for UCI and LCI. Due to the geography of.Cook
inlet and salmon migrational patterns, however, drift
net and set net gear have proven more sujtable for the
UCI area. Purse sei nes are primari ly used 'in LCI by
regulation, with the exception of Chinitna gay.tn UCI-
In 1983, a total of I,376 permanent I imited entry
permits had been issued for Cook Inlet. 0f these' 78

were for purse seine,555 for drift gi11 net, and 743
for set gi1'l net. About 84% of the perm'its were issued
to Alaskan residents.

2. Sockeye salmon:
a. Harvest summary. Management of the UCI commercial

GTrnon-TTsfiery-has focused on sockeye salmon because of
its h'igher monetary value and the abundance of the
species. Since statehood, the UCI catch has been
composed of about 95% of the total Cook Inlet harvest
and about 8% of statewide product'ion. Catches have
remained relat'ive1y stable throughout statehood. The
lowest period of production since 1960 occurred from
1969 through 1975, when the average harvest dropped to
about 730,000 fish annua11y. This period cojncided with
reduced sockeye product'ion statewide. From 1976 through
the 1983 seaion catches increased steadily, averaging
about 2.0 million fish per year. A record harvest of
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about 5.0 mi I I ion sockeye sa'lmon was taken in 1983
(ADF&G 1e84a).
The opening of the commercial fishery coincides with the
timing of the sockeye salmon return to UCI. The
midpoint of the harvest from 1979 through 1981 was
sjmilar to that of the total run, occurring between
7 July and 11 July (Rowell and Middleton 1985).
Most of the sockeye harvest occurs in the Central
District, where the greatest explo'itation is by the
drift net fleet. Since L974, the Northern District has
accounted for about 6% of the UCI sockeye harvest
(taute 2).

b. Effort. Because effort is measured by the number of
permif holders fishing and because all fishermen issued
salmon permits may fish al1 species, it is difficult to
determine the number of fishermen targeting on one
species. (See II.B.1.b. above for a sunnary of the
total fishing effort.)

Chum salmon:
a. Harvest summary. Chum salmon are the third most

ffispecies in UCI and have composed about
?-4% of the total UCI salmon harvest since statehood-
Annual harvest levels remained below 500,000 fish until
the 1950's. Production continued to build through 1960
(Rowell and Middleton 1985). Between 1974 and 1983' the
catch averaged about 803,000 fish annua1ly. A record
harvest of 1.4 milljon fish was taken jn 1982, and about
1.1 million chum salmon were harvested in 1983.
Most of the chum salmon harvest occurs in the Central
District. About 85% of the catch has consistently been
harvested by the dri ft net fl eet i n the Central
District. In even years' chum salmon have entered the
fishery the fjrst week of Ju'ly, peaking about 24 Ju1y.
The run has usually been completed by the fjrst week of
August. In odd years, the run peaks the last week of
July and ends in mid August (taUte l) (ibid.).
A directed fishery targeting on chum salmon occurs in
the Chin'itna Bay area. Hand purse sejnes, which are
i'l1ega1 in other sections of UCI, have been permitted in
Chinitna Bay; but they account for less than 3% of the
harvest in that area. The Chinitna Bay fishery has
usually peaked the first week of August, ending in late
August (ibid. ).

b. Effort. Because effort js measured by the number of
permT[ ho'lders fishing and because all fishermen issued
salmon permits may fish al1 species, it is difficult to
determine the number of fishermen targeting on one
species. (See II.B.1.b. above for a summary of the
total fishing effort.)
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4. Coho salmon:
a. Harvest sunmary. coho salmon is the fourth-ranking

ffiommercial catch, compnising about 9% of
the total Cook Inlet salmon harvest and about 12% of the
statewide coho salmon harvest. In the past 10 years'
catches have fluctuated from a low of I92,59I fish in
1977 to a record harvest of 775,581 coho salmon in 1982.
About 520,800 coho salmon were taken during the 1983

season (taute 4).
coho salmon are taken by drift and set gi11 net in the
central and Northern districts. The central District
drift net fleet has 'increas'ing'ly accounted for a larger
percentage of the catch. Most of the coho salmon are
taken in the Central Djstrict, where drift and set gi1'l
nets in 1983 accounted for 64% and 26% of the catch,

the fishery in significant numbers
peak about 2L JulY for the Central
Isl and, and west-side set net
for the Northern Djstrjct set gi11
6 Auqust in the Central District
net f ishery (Rowe'l I and Middl eton

b. Effort. Because effort is measured

FermiT holders fishing and because
salmon permits may fish al1 species'
determine the number of fishermen
species. (See II.B.1.b. above for
total fishing effort.)

5. Pink salmon:
a. Harvest summary. Pink salmon in ucl exhibit even-year

run iTreng[Fs. The even-year commercial harvest
accounts for 4% of the statewide total and 53% of the
combined Upper and Lower Cook Inlet catch. Records
dating from t9S4 indicate that a larger percentage.of
even-year pink salmon return to UCI, whereas LCI

supports most of the odd-year returns. A record harvest
in ucI of 2.3 m'illion fish was taken in 1968. Harvest
levels have decreased thereafter (Rowell and Middleton
1985). Between 1974 and 1983' an average of 716,820
pink salmon were taken in the commercjal fishery, with
tfre tggt harvest totaling 73,555 fjsh (table 5).
The Northern District set gi11 net fishery accounts for
an average of 24% of the harvest, and about 76% of the
catch is taken in the Central Djstrict. During most
years, the majority of pink salmon are actually sought
bV the drift net fleet once sockeye and chum salmon
become less available to the fishery. The drift fishery
takes an average of about 36% of the UCI pink salmon
harvest ( ibid. ).

respect'ive'ly.
Coho salmon enter
about 10 Ju'ly and
Di stri ct, Ka1 gi n

fisheries, 23 July
net fishery, and
east-side set gill
1985, ADF&G 1984e).

by the number of
fishermen issued

it is difficult to
targeti ng on one
a summary of the
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c.

b. Effort. Because effort is measured by the number of
Fe holders fishing and because all fishermen issued
salmon permits may take all species, it is difficult to
determj ne the number of fi shermen targeti ng on one
species. (See II.B.1.b. above for a summary of the
total fishing effort.)

6. Chinook salmon:
a. Harvest Suntmary. Chinook salmon is the Ieast abundant

saTmo'n spffi in Ucl but has provided an important
component of the commercial fishery. 0ver 90% of the
total Cook Inlet chinook harvest occurs in the UCi area.
Through 1940, annual harvest remained fair'ly s-table at
about- 60,000 fish. Catches increased steadily until
1951 , when the f i shery produced a peak harvest of
188,000 fish. Beginning in 1962, to protect depressed
stocks of chinook salmon, the dates for the opening of
the commercial fishery were delayed from mid May to the
end of June to protect passage of the chinook salmon run
migrat'ing through the inlet to the Northern District
river systems. commercial harvest of chinook salmon is
thereby mjnimized.
Since ltatehood, catches have averaged about 13,000 fish
each year. The 1982 catch, in which about 20'600- fjsh
were taken, was the largest since statehood (taUle O)

(ibid.).
b. Effort. Because effort is measured by the number of

peffi holders fishing and because all fjshermen issued
ialmon permits may fish all species, it 'is difficult to
determine the number of fishermen targeting on one
species. (See II.B.1.b. above for a summary of the
total fishing effort.)

Harvest Methods
From the beginning of the fishery through 1896, gi'11 lets 9nd
beach seines were used to catch salmon in inlet rivers of the UCI

Management Area. Fish traps were introduced to the fishqry in
1897 and were last fished in 1958. The efficiency of gill nets
increased with development of durable synthetic materials and

improved outboard motors. These advances contributed to creating
a mob'i'le drjft gi'11 net fishery by the late 1940's. l^lithin three
years, the drjit fishery captured more than 50% of the total
ialmon harvest and has sjnce been respons'ib1e for most of the
salmon catch (jbjd. ).
Currently, gill nets are the on'ly'legal gear permitted in Upper
Cook Inlit, except jn Chinitna Bay, where hand purse_seines and
beach sejnes are also allowed. Both set and drift gi11 nets are
permitted in the Central District., wher.eas only set gi11 nets are
al'lowed i n the Northern Di stri ct (i bi d. ) .
Period of Use
The commercial fishjng season for the UCI Management Area_opens on

the Monday or Friday Tol'lowing June 25th. The commercial fishery

D.
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remains open until c'losed by emergency order' with the exception
of the Central District east-side beaches, which are closed to
fishing after August 15 (ADF&G 1983a).
Management Objectives
The ultimate goal of UCI salmon management is to harvest the
surp'lus of salmon from each stock, J€t provide adequate escapement
levels. The m'ixed-stock and mixed-species nature of the UCI

fishery, as well as the interest of several user groups in these
fish, has resulted in adopt'ion of several management policies by
the Alaska Board of F'isheries for salmon management in the UCi
area. They are summarized below.
1. UCI Salmon Manggemen! Plan (SAAC 21.363). The !9st

gement Pol icY
for UCI salmon, which was developed for long-term management
of the UCI f ishery. Essentia'11y, the po'licy states that
salmon stocks moving into Cook Inlet prior to June 30 shall
be managed as a noncommercjal resource. Salmon stocks mov'ing
into Cook Inlet from June 30 through August 15 shall have
nonrecreational priority, and salmon mov'ing into the UCI area
after August 15 shall be managed for noncommercia1 use.
Late Kenai River King Salqon t'4anagement Plan. This plan was

in December of
1976 and was later amended to its present form in January of
1981. It has not been formalized as a regulation (Ruesch and
Logan 1983). Its goal is to ensure sustained y'ie1ds by
achieving adequate spawn'ing escapement of late-run chinook
salmon through the subsistence, commercial, and sport
fisheries into spawning areas of the Kenai River drainage.
The sport harvest of late-run chinook salmon should be on an
equitable 1:1 basis with the commerc'ial set net fishery in
commercial fi sheries stati stical areas 244-20, 244-30,
244-40, as projected statistically after July 20. The plan
also addresses additional constraints regarding chinook
salmon harvest during extra commercial and subsistence
fishing periods and when the sport fish harvest of ch'inook
salmon exceeds commercial catch levels (ROf&g 1984e).
Earlv Kenai River Kinq Salmon Manaqement Plan (SAAC 21.362).
This plan gujdeT-Tarveit TeveTs of early run Kenai River
chinook salmon by subsistence, recreational, and commerc'ial
fishermen to ensure adequate escapement levels (ibid.).
Russ'ian Ri ver Red Sa l mon Managemen .

of
Russian River sockeye salmon by the Divisions of Commercial
Fi sheries and Sport Fj sh. The Di vi si on of Conunerci al
Fisheries js to regulate the east-side set net fishery to
allow a minjmum of 20,000 sockeye salmon past the sonar
counter by June 20th. The Division of Sport Fish wi'l'l manage
the Russian River sockeye sa'lmon run and harvest to attajn an
escapement of 8,500 fish (jbid. ).

2.

3.

4.
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5. Kenai Rjver Sockeye Salmon Management Plan (5AAC 21.360).
uate

escapement of sockeye salmon as determined by the ADF&G 'into
the Kenai River system and to provide management guidelines
to the department i n an effort to prec'l ude al I ocati ve
conflicts between various users of this resource (ibid.)

6. Central and Northern District Personal Use Coho Management
n

TI.T. of the Salmon Personal Use narrative found elsewhere in
this volume.

Management Cons jderations
1. Salmon - a1l-species information. UCI fisheries harvest five

migrate to their stream of
origin. Major salmon-producing systems are the Kenai and
Kasilof rivers on the east side of the Central District, the
Chakachatna/McArthur Ri ver system, and Big and Crescent
rivers, which drain 'into the west side of the Central
District and the Susitna River in the Northern District.
Several large freshwater systems flow into the inlet from the
west side, but their contribution has yet to be fu1 1y
assessed. Mixed stocks and mixed species of salmon mingle in
Cook Inlet at about the same tjme, hindering stock-specific
management in the commercial fishery (Rowell and Middleton
1e85).
In add'ition to the stock management problems is one of
allocat'ion. Commercial fishermen, recreational fishermen,
personal use, and subs'istence fishermen all utilize the UCI
resource. Meeting the needs of these user groups and
mai ntai ni ng adequate salmon popul ati on I evel s creates
extremely complex management strategies. Presented here are
considerations that involve the commercial fishery (ADF&G

1984e ) .
The goal of the UCi Salmon Management Plan is to establish
priorities among beneficial uses of the salmon resources. It
is not the stated'intent of the Board of Fisheries to
establ i sh excl us'ive use of the various salmon stocks but
rather to define the primary beneficial use of a stock while
allowing secondary uses to the extent they are consistent
with the maximum benefit to the people of the state (ibid.).
Implementation of the UCI Management Plan was easily
accomplished for those stocks and species segregated by time
and area. Late June opening dates for the commercial fishery
effectively limits the harvest of Susitna chinook salmon,
early Kenai chinook salmon, and early Russian River sockeye
salmon, and allocates these runs totally to sport fishermen.
The commercial harvest of late Kenai coho salmon is easi'ly
controlled by the August 15 closing date of the east-side set
net fishery (ib'id.).
0ther goals of the p1an, however, have proved difficult, if
not impossib'le, to achieve. Attempts to maximize the
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susta.ined y.ie1d of sockeye, chum, and pilr salmon stocks
wnite simrittaneously m'inimizing the incidenta'l take of
Susi tna coho, I ate Kenai ch'inook, and early Kenai coho sa]mon

have been only partia'l1y successful. The recent large runs

of sockeye, chum, and pink salmon have resulted in extra
ionrmerciil fishing time and have led to increased harvest of
nontargeted speci6s. D'issatisfaction with this condition by

ifre sp6rtfishing pub'lic has been focused primari'ly around -t!e
increised catchis of Kenai chinook salmon in the east-side
set net f ishery 'in recent years (jbid. ). -In summary, thi plan is a pattern for allocation. It serves
ai a guiOliine fbr regu'latory decisions on the allocation of
narveiiaUte surplusesl However, although n9t stated in the
ptan, the board's and the department's highest _priority is
tonservat'ion of the various stocks. When low salmon returns
occur, the department will use its emergency.order authority
to reduce th'e harvest by all users, consistent with the
subsistence priority, to provide adequate spawning escapement

of all stocks (ibid.).
Sockeye salmon:
a. ilCl areaw'ide i nformati on. The ma jor producers of

re the Kenai , Kasi lof, and

Susit-na rivers, followed in magnitude by crescent Rjver
and Fish Creek (outlet stream of Bjg Lake). Numerous

other systems are known to produce . smal I er runs of
sockeye 

-salmon, including Lake Creek (outlet stream on

Nancy Lake), Cottonwood Creek, Packers Creek, Wolverine
cree-k (Big Rjver Lakes), and the chakachatna River
(Cross 1983).
itre timings of migration of the major sockeye salmon

stocks through the fi shery substanti a1 1y overl ap,
causing d'iffiiulty jn protecting .or allorving selective
friivesl of individual stocks based on their run size and

distribution. consequently, the commercjal harvest is
comprised of differing pioportions of fish from each

rjver system. F'isheries management by stock require_s a

method to estimate the numbers of fish harvested from
each river sYstem.
Currently, in i n-season program exi sts for stock
identjfication by use of scale patterns. Five principa]
systems are coniidered in apportionment of the catch
iSriiinu, Kenaj, Kasilof, and'Crescent rivers and Fjsh
ireek). Th.is technique, however, is l'im1ted by the_fact
that it cannot account for systems that are not included
jn the model. Therefore, salmon from other than the
five systems are all classified to one of the modeled
systemi, e jthelincreasing or decreising the. apparent
c-ontrjbution of the rjver iystem included 'in the model .

In addjtion, problems arise-when characteristjcs of fish
from djfferedt systems included in the model are not
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d'istinguishable. This results in misclassification and
apparent over estimates or underestimates of the
contribution of a given system to the commerc'ial catch
( Rowel I and Mi ddl eton 1985) .
Run timing of sockeye salmon to the Kenai/Kasilof and
Susitna rivers overlaps, causing difficulty in
schedu'l i ng f i shi ng t'ime to prevent overharvest of one

stock yet provide opt'ima1 harvest of another. There-
fore, lfre stock analysi s 'i s used as a tool to hel p
d'ifferentiate between systems for better management of
the fishery ( ibid. ).
Kenai River (Russian River). Late-run Russian River

nlet with the other major
sockeye salmon stocks. In UCI, these fish are subject
to thi mixed-stock Central Djstrict drjft and set gi11
net fisheries. These fjsh are primarily allocated to
commercial use because of the'i r run timing and in
accordance with the UCI Salmon Management Plan.
Russian R'iver sockeye salmon intermingle with other fish
headed for the Kenai River and begin to enter fresh
water in early Ju1y. They start arriving at Russian
River in mid July, wjth the migration to the spawning
grounds at Upper Russian Lake contjnuing through August.
Tfre tate Russian River run constjtutes an average of 14%

of the Kenai River production and has ranged from 7 to
39% (ADF&G 1984e).
Kenaj Rlver escapement goa1s, designed to prov'ide
optimum numbers of spawners in the systems as a whole,
have provided a surplus in the Russjan River. To
prevent the growing sport fishery from overharvesting
this stock, the Board of Fisheries in 1977 adopted the
Russjan River Sockeye Salmon Management Plan (5 AAC

21.36I), which established escapement goals for both the
early and late runs whjle recogniz'ing. the mixed-stock
nature of the commercial fishery (ibid.).
t^lhen the number of sockeye salmon 'in surpl us of the
needed escapement is limjted, early closures are imposed
on the sport fishery. This has occurred five times
during the period 1973 to 798?. When production rates
from the remainder of the Kenai systems equal or exceed
the production rate from the Russian River, as has been
the 'case in recent years, the percentage of Russian
River fish in the escapement fal1s, provid'ing fewer fish
for the sport harvest (ibid.).
Because Russian River sockeye salmon have simjlar run
tim'ing as other Kena'i sockeye salmon and probably qse
similar migration routes, no method currently exists for
providing different exploitation rates on these stocks
in the commercial fishery. Therefore, ensuring that
greater numbers of sockeye salmon are ava'ilable to the
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sport fishery at Russian River would require allowing a

much greater overal'l escapement into the Kenai River.
If, typically, one out of every seven Kenai sockeye
salmon is bound for the Russian River, it would require
raising the Kenai River escapement by 210,000 and
1 oweri ng the corrnerc'i a I harves t by the same number
(ibid.).
Chum salmon:
a. Chinitna Bay. The Chinitna Bay chum salmon fishery

r-rpfiTnaffi a terminal fishery, with few problems
regarding mixed stocks and mixed species inter-
ception.

b. Remainder of UCI. In contrast to Chinitna Bay'
ffi timing of chum salmon coincides
wjth all other sockeye and pink salmon runs in the
commercial fi shery. One probl em has been the
inability to assess run strength during the fishing
season for chum salmon in order to direct fish'ing
pressure toward or away from chum salmon in a

particular t'ime or area.
The timing of coho salmon returning to the Northern
District systems is also sjmjlar to that of the
Susi tna Ri ver chum salmon. Both speci es move
through the mid port'ion of the Central Djstrict'
where the drift fleet targets on chum salmon.
Therefore, it'is difficult to optimize the harvest
of chum salmon while min'imizing interception of
coho salmon (Rowell and Middleton 1985).

Coho salmon:
a. Northern District coho. The UCI Salmon Management

ffi management min'imize the
incidental take of Northern District coho salmon,
whi I e ca1 1 i ng for optimum commerc'ial use of
sockeye, chum, and pink salmon. The overlapping
migrat'ion routes and run timing of sockeye,
northern coho, chum, and even-year Susitna River
pink salmon make it exceedingly difficult to obtain
a sign'ificant reduction in the conrmercial coho
harvest (ADF&G 1984e).
Because the majority of the northern coho salmon
catch js taken by the drift fishery, jt is apparent
that whenever thi s segment of the commerci al
fishery is afforded "extra" time to harvest above-
average sockeye salmon runs, the incidental catch
of northern coho salmon increases. Increased
interception of northern coho salmon by the drift
fleet means fewer coho salmon are available to both
the Northern District set net fishery and to the
Sus i tna-Kni k Arm sport fi shery ( i bi d. ) .

4.
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The magnitude of the drift harvest, as well as the
trend toward even greater intercept'ion by the drift
fleet, is the basis for the confljct surrounding
northern coho ( j bj d. ) .
Increased commercjal fishing time to harvest large
sockeye and chum salmon runs could pose a
biological threat to northern coho salmon should
future stock abundance return to lower levels. A

weak northern coho salmon return mixed with large
sockeye salmon, chum, and/or even-year pink salmon
runs remai ns a serious concern of Cook Inlet
managers. In this sjtuation, restrictive
conservation measures would be imposed chiefly on
the recreational harvest. It currently is very
djfficult to accurately and rapidly estimate coho
salmon run strength in the commercial fishery. A

large percentage of the commercial harvest would be
comp'leted before the run strength of a weak coho
salmon stock could be determined. By that time,
the in-river sport fisheries would be only
beginning. Because of the djfference in timing of
the two harvests, the major opportunity to reduce
harvest and maximize the number of spawning coho
salmon wouJd be to restrict the sport fishery
(ibid.).
There are few options available that allow managers
to minimize the commercial harvest of northern coho
salmon while still achieving optimum harvests of
the more numerous sockeye, chum, and even-year pink
salmon. A much greater understand'ing of run
strength, run timing, and stock-specific harvest
areas is necessary before northern coho salmon can
be managed on a stock-specific basis. Even after
such essential information is acqu'ired, the
question of an acceptab'le trade-off with other
species wi I I eventual 1y need to be addressed
(ibid.).
Early Kenai Rjver coho salmon. The problems with
the harvest of early run Kenai River coho salmon
with Kenai River sockeye and pink salmon are
" the increased interception of coho salmon when

extra fishing periods are given to the
east-side set nets to harvest surplus sockeye
and even-year pink salmon, ando the harvest of the coho salmon by the set net
fishery during the first two weeks of August
during odd years, a time when coho salmon are
usual 1y the predominant species caught
(ibid.).
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All three runs occur during the Ju'ly 1-August 15
period, when salmon stocks are to be managed
primarily for commercial uses, and the UCI Salmon
Management Plan directs the department to minimize
the incidental catch of early Kenai River coho
sal mon .
The overriding priority on maintaining sustained
yield harvests on sockeye and even-year pink salmon
affords little opportunity to minimize commercial
harvest of the intermingled coho salmon during
even-numbered years. During odd-numbered years,
after August 1, coho salmon common'ly are the
predominant species in the east-side harvest, and
no additional fishing time has been given to the
set net fishery regardless of coho salmon run
strength. l.lith increasing frequency, commercial
f i sherjes managers have been asked by the
sportfishing publ'ic to halt the set net fishery
entirely during this time period (ADF&G 1984e).
Because this issue concerns a'llocation, it remains
for the Board of Fisheries to decide the preferred
course of actfon (ibid.).

Pink salmon. The primary problem in UCI pink salmon
rnanagenrenT-is the sjmultaneous timing of pink salmon
runs with most UCI salmon species and stocks (1ate Kenai
River chinook salmon returns; Susitna, Kenai, and
Kasilof sockeye salmon, Susitna River chum salmon runs;
and Kenai , Sus i tna , and Kas i I of coho sal mon runs ) .
Problems arjse in determing the run magnitude of these
different species and stocks and selective'ly minimizing
or maximizing the harvest of specifjc stocks.
Chinook salmon. Late-run Kenai R'iver chinook salmon are
fan,esfed-lncidental ly by the east-side set net
commercial fishery that is targeted on sockeye salmon.
Because of their large size, late-run Kenai River
chinook salmon are high'ly prized by sport fishermen and
annually attract more sportfishing effort than any other
salmon stock in the state (56,000 man-days 'in 1983).
The sockeye salmon stocks are the backbone of the
east-side set net fishery, historically averaging over
58% of the total Cook Inlet annual catch and 86% of the
annual ex-vessel value (ADF&G 1984e).
The late-run Kenai River chinook salmon and the three
principal sockeye salmon stocks al I enter the UCI
commercial fishing districts in s'ign'ificant numbers by
early Ju1y. Typically, Kenai, Kasjlof, and Susitna
river sockeye salmon move primarily through the center
of the inlet. At some point the three stocks segregate,
with Susitna River fish entering the Northern District
and Kenaj and Kasilof niver fish moving eastward to the

6.

578



G.

beach prior to their entry 'into the rivers. The drift
gi11 net fleet is the principle harvester of these three
sockeye salmon stocks during their offshore migration,
with set gi11 nets in the Northern District and the
eastern shore of the Central District taking the bulk of
their catch during the brief peniod of tjme the fish are
concentrated a 1 ong the beach. Kas i I of-bound sockeye
salmon enter the river approximately a week earlier than
do the Kenai and Susitna rivers sockeye salmon and have
an extended run timing. Therefore, Kasi I of Rj ver
sockeye salmon are harvested over a longer period of
time by east-side set nets. Kenai-bound ch'inook salmon
migrate principally along the east-side beaches, and,
accordingly, the bulk of the incidental harvest of this
stock comes from the east-side set nets (ibid.).
The sport fishery on the late-run Kenai chinook salmon
stock has developed to the point where the sport harvestjs approaching the harvest level in the commercial
fishery. To halt the rising harvest of this stock, the
Board of Fisheries adopted in 1976 and amended in 1981
the Late Kenai K'ing Sa'lmon Management Pl an, 1 imi ti ng the
in-river sport harvest to the level of the east-side set
net catch duri ng regul ar f i sh'i ng peri ods . Any
commerc'ial catches from additional openings were to be
subtracted from the allowable sport harvest. Th'is plan
was adopted to help prevent overharvesting the late
Kenai River chinook salmon stock, inasmuch as an actual
count of spawning escapement is not yet possible
(ibjd.).
The only area where commercial harvest of the chinook
salmon would reach the magn'itude of the sport fishery 'is
the east-side set net fi shery augmented by an
area-restricted drift fishery. Thus, dry attempt to
I imit the east-side fishery to reduce k'ing salmon
interception inevitab'ly limits the commercial managers'
abi'lity to provide for precise management of sockeye
stocks.
The current issue over late Kenai River king salmon is
one of allocat'ion. Present regulations providing for
emergency order cl osures have been adequate to protect
the bio'logical integrity of th js stock ('ibid. ).

Significance of Particular Use Areas
1. Maps. A series of 1:250,000-scale reference maps have been

pr-epared that depict areas used for commerci al salmon
harvest. Categories of mapped i nformation incl ude the
fo1 1ow'ing:o Gear type
" Target species

2. 0ther issues. There is increasing dissatisfaction among
mth€rn Dist-rict set net qill net fishermen about the number
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of Northern District Cook Inlet salmon stocks being
intercepted by the Central District conrmercial fishery'
primari'ly the dri f t gi 1 

'l net f i shery.
A1 though preci se sal mon mi grati ona'l patterns are unknown , 'i t
appears that most salmon enter UCI in an area known as the
"mid channel tide rip." In addition, east and west channel
rips are present. Even though Cook Inlet is relatively
1arge, sa'lmon tend to concentrate in these tide rips, where
they are vulnerable to harvest by the drift gi11 net fleet
(ADF&G 1984e).
Inherent in any mixed stock fishery is the difficulty of
defining manageab'le units. In Cook Inlet, four species of
salmon migrating to a series of maior drainages results in
more than 20 spawning stocks of salmon. These spawning
stocks are typi ca'l 'ly of di f ferent run strengths and d'i spl ay
little difference in run timing. Therefore, managers must
constantly evaluate the relative strengths and weaknesses of
all the intermingled stocks when decisions are made to open
or close the fisheries. Manipulation of the drift gill net
fleet has become an 'integral part of the UCI management
techniques. As directed by the Board of Fisheries in 1980'
in years of large returns of sockeye salmon to the Kenai and
Kasilof rivers (e.g., 1982 and 1983), the aggressive use of
the drift fleet would be to reduce the number of sockeye
salmon to relative'ly manageable levels by the t'ime they enter
the east-side set net fishery. Reducing the drjft fleet
harvest during years of large sockeye salmon runs to the
Kenai and Kasilof rivers could require more fishing time by
east-s'ide set nets to adequately harvest surplus stocks, with
a potentia'l corresponding jncreased harvest of Kena'i River
coho and chinook salmon. Conversely, unlimited use of the
drift gill net fleet to harvest excess Kenai sockeye salmon
would potential'ly overharvest Northern District stocks.
Therefore, various time and area restrictions to target the
drift fleet on surplus salmon (i.e., movjng the fleet out of
concentrations of untargeted stocks) have been implemented.
Even with these measures, an above-average harvest rate is
probable for salmon bound for the Northern District. Coho
salmon are especially vulnerable because of their abundance
throughout the Central District at critical sockeye harvest
peri ods. Consequently, there are fewer salmon i n the
Northern D'istrict available for harvest (ADF&G 1984e).
The refinement of management programs should in future years
increase the manager's ability to meet escapement obiectives.
However, al locative balances must be made among the 20
spawning stocks passing through the Central District. This
trade-off does not guarantee a harvestable surplus in the
Northern Di stri ct, however, nor does i t ensure that al I
Northern District systems wi'l'l achieve escapement obiectives
every year ( ibid. ).
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H. Economic Value of Salmon in the UCI Management Area
Information concerning the value of salmon within the Southcentral
Region is presented in the Econom'ic 0verviews of Fish and Wildlife
vol ume.
c00K rNLET (LCI) MANAGEMENT AREA

Bou ndar i es
I I I. LOWER

A.
The LCI Management Area is comprised of all waters west of the
'longitude of Cape Fairfjeld north of the latitude of Cape Douglas
and south of the latitude of Anchor Point (ADF&G 1983c). The area
is divided into the Southern, Kamishak Bay, Barren Islands,0uter,
and Eastern fishing districts (map 1) (ADF&G 1983a). Districts
and statistical areas used in the LCi to report commercial salmon
harvest are listed in table 7.

B. Fishery Description and Reported Use
1. Salmon - al I -spec'ies information:

a. Harvest summary. Salmon in LCI are primarily.harvested
I n Tne{o-uTFern, Kami shak, Outer, and Eastern di stricts .

Pink salmon are the most abundant species, followed in
order of magnitude by chum salmon, sockeye salmon, coho
salmon, and chinook salmon. Between I974 and 1983, pink
salmon has accounted for over 80% of the total salmon
production. Since 1951, the total LCI salmon catch has
ranged from about 158,500 salmon jn 1965 to 3.7 million
fish in 1981. A total of over 1.3 million salmon were
harvested in 1983.
LCI is characterized by numerous small bays and lagoons
fed by short coastal streams. The area lends itself
we'll to conducting stock-spec'ific terminal area
fisheries (M'iddleton 1981). LCI has also been a prime
candidate for aquacul tural projects because of the
strong demand for addjtional salmon by recreationa'1,
subsistence, and commercial user groups, and because the
coastal geography j s ideal for managing hatchery
produced runs separately from natura'l'ly produced runs
(ADF&G 1e83b).

b. Effort. The Cook Inlet salmon fishery is limited to
entry. Effort is measured by the number of permits
issued and, because fishermen harvest all species, is
presented in term of all salmon. There is also no
breakdown in gear type for UCi and LCI. Due to the
geography of Cook Inlet and salmon migrational patterns,
however, drift net and set net gear have proven more
su'itabl e for the UCI area. Purse sei nes are primari'ly
used i n LCI by regul ati on, wi th the exception of
Chi ni tna Bay i n UCI . In 1983, a total of I,376
permanent limited entry permits had been issued for Cook
Inlet. 0f these, 78 were for purse seine, 555 for drift
gi11 net, and 743 for set gi1] net. About 84% of the
permits were issued to Alaskan residents.
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Table 7. Districts and
Salmon Harvest in the LCI

Statistical Areas Used for
Management Area, 1969-83

Reporti ng Conmerci a'l

Di stri ct Years Statistical Areas

Kami shak

Southern

Barren Islands

1969- 1975

1976- 1983

1969- 1975

1976- 1983

1969-r975

1976- 1983

1969- 1975

243-10 to 70
248-10 to 60,70
249-10 to 20,51.,95

243-10,30 to 70
248- 10,40,60,70
249-10 to 90,95

24I-00,10 to 39,41 to 50,60,68

241-00,10 to 60

24L-51
248-6r
249-2r

248-20,30,61

232-0I to 39
241-40
242-10 to 45

232-0L to 39
241-40, 30,32,35,4L,42

231-00 to 190
232-40 to 80
233-00,10 to 45

231-00 to 190
232-40 to 45,60,70,80
233- 10 ,20,30,33

0uter

1976- 1983

Eas tern 1969- 1975

1976- 1983

Source: Div. Comrner. Fish., IBM Fjsh Ticket Summaries (April 1985).
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2. Sockeye salmon:
a. Harvest summar.y. Si nce I974, sockeye salmon have

-omprised about 7% of the total Cook Inlet salmon
harvest. Sockeye salmon are harvested in the Southern,
Eastern, Kamjshak, and 0uter distrjcts. Sockeye salmon
are the first spec'ies to appear in any numbers in LCI.
This fishery beg'ins in early June and is usually over by
mid July (Middleton 1981). In most years, the Southern
District has accounted for about 50% of the LCI sockeye
salmon harvest (taUte 8). It is believed that a good
part of the Southern Di strj ct catch pri or to 1983
targeted on sockeye salmon migrating to UCi systems. A

small fishery for sockeye salmon occurs in the 0uter
District from late June until mid July (ibid.). hl'ith
the exception of the period 1968 through I97I, when the
drift fleet operated, the Eastern D'istrict has consis-
tently been the lowest-producing district for sockeye
salmon in LCI (ADF&G 1983c).
Catches for sockeye salmon in LCI have ranged from about
14,000 fish jn 1965 to a record harvest of about 184,600
fish in 1983. The average annual harvest since 1974 has
been 92,927 fish.
Effort. Because effort is measured by the number of
FermlT holders fishjng and because all fishermen issued
salmon permits may fish al1 species, it is d'iff icult to
determi ne the number of fi shermen targeti ng on one
species. (See III.B.1.b. above for a summary of the
total fishjng effort.)
Chum salmon:
a. Harvest suryngg.. Chum salmon are the second most

a6unGnE-speclEs i n LCI , accounti ng for about L0%

of the area's catch since 1974. The Outer District
accounts for about 50% of the LCI chum salmon
harvest, followed by Kamishak, at about 44%, with
the Southern and Eastern districts accounting for
the remaining 6% (taUte 9). Production of LCI chum
salmon has been building since 1979. Catches have
ranged from a low of 19,200 fish in I974 to a

record harvest of 339,000 fish in 1981. Since
I974, catches have averaged 132,590 fish per year.
About 192,300 chum salmon were taken in the 1983
fishery (taUte 9).
The tim'ing of the chum salmon harvest i n LCI
differs with each district. The few chum salmon
caught in the Southern District are taken from late
June or early July through the fjrst week of
August. Chum salmon enter the southern portion of
the Kamishak District in late June and are found 'in
Bruin Bay from the last week of July until mid
August, whereas the species is most numerous in

b.

3.
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b.

Rocky and Iniskin bays from ear'ly to l ate August.
In Cottonwood and Ursus bays, there is a late run
of chum salmon that occurs from mid August until
early September (Middleton 1981; Schroederr p€rs.
conrm. ).Effort. Because effort is measured by the number
oFpermit holders fishing and because all fishermen
issued salmon permits may fish all species, it is
difficul t to determine the number of fishermen
targeting on one species. (See III.B.1.b. above
for a summary of the total fishing effort.)
sal mon :
Harvest summary. Since L973 coho salmon account
for less than 0.9% of the total LCI salmon catch.
W'ith the exception of the 1982 season, the Southern
District has shown greater 'long-term production,
accounting for about 44% of the coho salmon catch
since I974. The Kamishak District, however, with
the except'iona'l1y high run in 1982, has produced
the largest number of coho salmon since I974, at
49% of the tota'l LCI catch (taUte 10). The total
harvest of coho salmon in LCI has ranged from a low
of about 600 fish in 1969 to a peak harvest of
46,900 fish in 1982. About 11,400 coho salmon were
taken i n 1983. Lim j ted coho returns usual 'ly begi n
building the first week of August, ending by the
end of August ('ibid.).
Coho salmon in LCI are primarily harvested by purse
seine (taUte 10). Troll catches recorded for the
Eastern District are not directly a function of the
commercial fishery but are catches sold from the
Seward Silver Salmon Derby (Schroeder, pers.
connn. ) .
Commercial sejning in Resurrection Bay is conducted
under a policy developed by the Board of Fisheries
in December I976. This po1 icy is designed to
mi nimi ze confl i cts between recreati ona I and
commercial users (Logan 1982). It basically states
thato no commercial fishery will occur until after

August 15;o no cornmercial fishery wi I I occur 48 hours
prior to or after the Seward Salmon Derby;

" reasonabl e separati on by area wi I I be
maintained by sport and commercial users;o and the fishery wi1I be closely monitored by
the Divisions of Commerc'ial Fish, Sport Fish,
and Protection staffs.

Effort. Because effort is measured by the number
oT-ffimit holders fishing and because all fishermen

4. Coho
a.
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5.

issued salmon permits may fish all species, it is
difficult to determine the number of fishermen
targeti ng on one species. (See I I I.8.1..b. above
for a summary of the total fishing effort.)

Pi nk sal mon:
a. Harvest summary. Pink salmon are the dominant

ffia in Lcl, comprising about 83% of
the total LCI salmon harvest. About 98% of the
catch js taken by purse seine. About 39% of the
purse seine and gi11 net harvest combined occurs
wltnin the Southein District (table i1).
LCI pink salmon exhib'it odd-year run strengths.
Pink salmon enter the Southern District in late
June or ear'ly July and usual 1y peak by the I ast
week of July or the first week of August. Pink
salmon move i nto the southern portion of the
Kamishak District in mid July (Middleton 1981).
0ld catch records indicate that the peak period of
natural salmon production in LCI occurred from 1940
through 1947 (ibid.). Average catches from I975
through 7982 have exceeded this period but have
been profoundly affected by Hatchery production
(Schroeder, pers. comm.). Catches have ranged from
a low of 28,700 fish in L972 to a peak of about 3.3
mi I I i on f i sh 'in 1981 . The 1983 harvest total ed

927,451. Catches since 1974 have averaged about
396,200 fish annually during even years and 1.9
million fish jn odd years.

b. Effort. Because effort is measured by the number
oTEFmit holders fish'ing and because all fishermen
issued salmon permits may fish all species, it is
difficult to determine the number of fishermen
targeting on one species. (See III.B.1..b. above
for a summary of the total fishing effort.)

Chinook salmon:
a. Harvest summary. The chjnook salmon harvest in LCI

fTncfiGnGT-to other species. 0ver 90% of the
catch is taken in the Southern District. Because
spawning of chinook salmon is minimal in LCI' it is
believed that those caught are destined for UCI

river systems. Set net catches since 1981 have
intercepted large numbers of Halibut Cove chinook
salmon (Schroeder, pers. conrm. ). Most of the
chinook salmon are caught in the Southern District
during July, leading biologists to bel'ieve these
f i sh ire f-r"om the I ate tcenai Ri ver stock ( i Ul O. 1 .

Chinook salmon catches in LCI are small, ranging
from 10 fish in 1965 to a peak harvest of L,747
fish in 1978. Since L974, catches have averaged
about 740 fish annually (table 12).

6.

591
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b. Effort. Because effort is measured by the number
dFle-rmit holders fishing and because a'll fishermen
issued sa'lmon permits may fish all species, it is
difficult to determine the number of fishermen
targeting on one species. (See III.B.1.b. above
for a summary of the total fishing effort.)

C. Harvest lvlethods
Hand purse seines may be used in all fishing districts of the LCI
Management Area. Power seining is prohibited. Harvest by set
nets is permitted on'ly along very restricted beach areas in the
Southern District. A'lthough beach seines are legal, this gear has
not been used i n recent years. Dri f t g'i'l 1 nett'ing has not been
permitted in LCI since 1976 (ADF&G 1983a).

D. Period of Use
Salmon fishing by set gi11 net opens by regulation the first
Monday 'in June (Schroeder, pers. conm.). The salmon purse seine
fishery in all areas'in LCI opens and closes by emergency order.
The timing of the openings is determined by adequate escapement
levels being reached in contributing river systems, which varies
between years and areas for the entire LCI area. Generally
speaking, salmon fisheries may occur from the first of June
through September 15 (ADF&G 1983b; Haanpaar pBFS. comm.).

E. Management Objectives and Considerations
Salmon management in LCI is directed at three species (sockeye,
pink, and chum), with additional emphasis on coho salmon in recent
years because of subsistence importance. Salmon return to streams
located within a number of bays in the LCI area. These areas are
managed separately and as close to the stream of origin as
possible to obtain stock-specific optimum management of the
returns (ADF&G 1983b).
A discussion of the Southern District Personal Use Coho Salmon
Fishery Management Plan and the Cook Inlet Personal Use Dip Net
Fishery Management Plan as it applies to the LCI area is contained
in sections III. A. and B. of the Salmon Personal Use narrative
found elsewhere in this volume.

F. Significance of Particular Use Areas
A series of 1:250,000-sca1e reference maps have been prepared that
depict areas used for cornmercial salmon harvest. Categories of
mapped information include the fo'llowing:
" Gear typeo Target species

G. Economic Analysis of Salmon in the LCI Management Area
Information concerning the value of salmon within the Southcentral
Region is presented in the Economic Overviews of Fish and Wildlife
Use volume.

IV. PRINCE WILLIAM SOUND (Pt^lS) MANAGEMENT AREA
A. Boundaries

The PWS Management Area encompasses all coastal waters and inland
drainages entering the northcentral Gulf of Alaska between Cape
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B.

Suckling and Cape Fairfield (map 2) (ADF&G i9B3d). Districts_and
statistical areas used in the Plrls to report commercial salmon
harvest are listed in table 13.
Fishery Description and Reported Harvest
1. Salmon - all-species information:

a. Harvest summary. Five species of North Amerjcan Pacific
sa-monlre-Farvested in 11 management djstricts of the
PhlS Management Area. Pink salmon are the dominant
spec'ies, comprising about 87% of the catch, followed by
sockeye, chum, and coho salmon at respective contribu-
tions of 6%, 5%, and 2%. Chinook salmon occur primarily
in the Copper River area and comprise less than 2% of
the PWS catch (taUtes 14 through 18).
Harvest records i n PhlS are avai I abl e since 1893.
Catches for all species and districts averaged about
800,000 annual 1y prior to 1915. 0n1y one cannery'
located at Eyak, operated during this period. Sockeye
salmon was the preferred species. Chinook and coho
salmon were second and thi rd i n importance. Most
fishing occurred in the Copper Rjver area' where these
speciei were most abundant (pwsnpf 1984). Between 1915

and 1959, harvest levels increased, with construction of
addit'ional canneries and expansion of fishing effort
into PWS. As pink salmon fisheries developed, interest
in sockeye salmon remained relatively stable. The total
salmon catch increased, reach'ing a record harvest prior
to statehood of 14.8 million fish in 1945. Harvest
levels then declined drastically, resulting in the
closure of the PI,JS fjshery in 1954 and 1955 (ibid.).
The cl osures resul ted 'i n rebui 1 di ng even-year pi nk
salmon runs ('ibid.). t^lith the change to state iurisdic-
tion, establishment of escapement goa'ls, and adjustments
in fishing time, chum and pink salmon harvests increased
for a brief period of t'ime. The 1964 earthquake damaged
spawni ng habi tat, caus'i ng supporti ng stocks to decl i ne
(jbid.).
The total salmon harvest s'ince statehood fluctuated from
I.2 million fish in 1972 to a record harvest of 24.8
mil I ion fish 'in 1982. Sjnce I974, the PWS salmon
harvest has averaged about I? million fish annua11y.
About 16.5 mi I I i on fi sh were taken duri ng the 1983
season (taute 19).

b. Effort. A total of 8?2 permanent salmon permits have
5Gi-Tssued for the PWS area, of which 612, or 74%' are
held by Alaskan residents (CFEC 1984). Drjft gi11 net
fisheries are most numerous and are permitted to fish in
the Beri ng Ri ver, Copper Ri ver, Cogh i 1 1 , Unakwi k , and
Eshamy districts. By 1983, a total of 533 permanent
drift gi11 net permits were issued, of wh'ich 396 were
held by Alaskan residents. Two hundred and fifty-nine
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Table 13. Districts and Statistical Areas Used for Reporting Commercia'l

Salmon Harvest in the PWS Management Area, 1969-83

Di stri ct Years Stati st'ical Areas

Bering River 1969-1974 200-10'20'30,40
1975-1983 100-10,20,30

Copper River 1969'1974 212'00,10'12,20,24,30
1975-83 2r2-r0,20,30

Eastern 1969'1974 22I-00,10,20,30,40,50'60
1975-1983 22r-10,20,30,40,50,60,62

Northern 1969-1974 222'10,20,30'40
1975-1983 222-10,20,27,30,40

Coghil 1 1969-1974 2?3'10,20,30,40,50
1975-1983 223-10,20,30,40

Southeastern 1969'1974 2?8'00 to 70'90
i975-1983 228-10,20,30,40,50,60,70,90

Northwestern 1969'1974 224'00 to 40
1975-1983 224-10,20,30,40

Eashamy 1969-1983 225-10,20,2'1.,30,32,40,50

Southwestern 1969-1983 226-00'10,20,30,40,50,60,61,62

Montague

Unakwi k

1969-1983 227 -00,10,20,30,40

1969-1983 222-50

Source: Div. of Commer. Fish., IBM Fjsh Ticket Summaries (April 1985).
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2.

purse seine permits, which are restricted to PWS proper'
have been issued in the 1983 season, of which 188 were
held by Alaskan residents. Set net gear is legal gnly
in the Eshamy District, where only 30 permits have been

issued, of which 28 permit holders are Alaskan residents
(CFEC 1984, ADF&G 1984c).

Sockeye salmon:
a. Harvest summany. During the ear'ly years of the fishery,

@ere the most important species harvested
in th; P},lS area. From 1889 through 1915' the fishery
occurred near the Copper River delta, where sockeye
salmon are the most abundant species. Emphasis'
however, changed to pink and chum salmon fisheries in
the genera'l Pt^lS area, and i nterest i n sockey-e salmon
decl ined (PWSRPT 1984). Though sockeye salmon are
currently harvested incidental 1y in the purse seine
fishery, most of the harvest is by drift gi11 net in the
Eshamy, Copper River, Bering River, Unakwik, And Coghill
districts (table 14).
The Eshamy D.istrict was closed during the 1981 and 1982
seasons because of low returns to the Eshamy River
system. Based on available information regarding
s-ockeye salmon from the Eshamy System, it appears t!9!
sockeye salmon returns to the General District build
slow'ly through July and August ald are general'ly most

abundint the first part of August (ADF&G 1978).
The Bering Djstrict sockeye salmon run normally begins
i n mi d June and extends to ear'ly July. Peak catches
normal ]y occur the I ast week of June ( i bi d. ) .
Sjnce [914, P1,1S sockeye salmon catches have ranged from
a low of 208,724 fish in 1980 to a peak of 2,?62,328
fish in 1982, averaging 627,756 fish annua11y. About
903,313 fi sh were harvested duri ng the 1983 season
( taut e 14) .
The on'ly enhancement program for sockeye- salmon in Pl^lS

js the Gulkana Rjver Sock-eye Enhancement Proiect located
in the Gulkana River. The proiect is a streamside
i ncubati on faci 'l i ty f j rst bui l t 'i n 7973. The project
has expanded since, with a capacity for 26.7 million
e9gs,'significantly contrjbuting to .sockeye salmon
pioduction in the Copper River dra'inage (Roberson' pers.
conrn. ).

b. Effori. Because effort is measured by the number of
EermlT holders fishing and because all fishermen issued
salmon permits may fish al1 species, it is difficult to
determine the number of fishermen targeting on one
spec'ies. (See VI.B.1.b. above for a summary of the
total fishing effort. )
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3. Chum salmon:
a. Harvest suryy. Devel opment of the f i shery for chum

salmon-inT5 has been concurrent with developing
exploitation of pink salmon (pWSnpf 1984). The first
commercial catch of chum salmon was recorded in I9L2;
catches became s'ignificant by 1916. Harvest levels have
fluctuated throughout the history of the fishery,
ranging from 100 fish taken in 1913 to a peak catch of
about 1.9 million fish harvested during the 1981 season
(ADF&G 1984a). Since 1973, catches have averaged about
672,237 f ish annual'ly (taUte 15). About 1,048,092 fish
were taken in 1983 (taUte 15).
Pl^lS chum salmon populat'ions do not return to spawn all
at one time but consist of an ear'ly, middle, and late
run. Ear'ly run stocks enter the sound from the northern
Gulf of Alaska between late April and early July. The
timing of middle-run chum salmon coincides with the main
pink sa'lmon run into PWS, which peaks from the first to
the third week of August. The late-run chum salmon move
into PWS through mid and late July and concentrate in
the fjords after August 10 (ADF&G 1978).
There are several enhancement programs in PWS, whose
purpose is to increase chum salmon production, primarily
for the gill net fishery, with minor contributions to
the purse seine fishery. These include the Main Bay
hatchery, Esther Lake hatchery (proposed), Port San
Juan, and Solomon Gulch.
Effort. Because effort is measured by the number of
permTl holders fishing and because all fishermen issued
salmon permits may fish al'l species, it is difficult to
determi ne the number of fi shermen targeti ng on one
species. (See IV.B.1.b. above for a summary of the
total fishing effort. )
salmon:
Harvest summary. Throughout the history of the fishery,
ffih'es oTtcoh'-o salmon have fluctuated between 400 fish
taken in 1913 to 773,600 fish taken in 1942 (ADF&G

1984a). Coho salmon populations are relative'ly small
throughout the PWS area. Most coho production occurs in
the Bering and Copper river areas. In the Bering River
fishery, the coho salmon run begins in mid August,
extending into late September. Peak catches generally
occur in early September. Coho salmon are generally
available to the Copper River fishery in early August,
with peak catches occurring about the second week of
September (ADF&G 1978; Schroeder, pers. conrn.).
The Copper River drift gi'11 net fishery has produced the'largest and most consistent harvest of coho salmon in
the P}JS area (ibid.), accounting for about 70% of the
harvest since 1974 (table 16).

b.

4. Coho
a.
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5.

The harvest of coho salmon has ranged from the 76'041
fish taken in 1974 to the 623,877 fish taken in L982,
with an average annual harvest of 284'904 fish. About
362,408 coho salmon were taken during the 1983 season
(taute 16).

b. Effort. Because effort is measured by the number of
FermIT holders fish'ing and because all fishermen issued
salmon permits may fish al'l species, it is difficult to
determine the number of fishermen targeting on one
species. (See IV.B.1.b. above for a summary of the
total fishing effort.)

Pink salmon:
a. Harvest sunmary. Pjnk salmon are the most important

sa'lmon species in PWS. Though the first harvest of pink
salmon was recorded in 1896, their harvest did not
domi nate the fi shery unti I 1916 (ADF&G 1984a ) .

Long-term averages show somewhat higher abundance in the
even-year stocks, but odd-year stocks have.periodica'l]V
exhibited several years of high abundance (ADF&G 1978).
Three runs of p'ink salmon occur in PWS. The ear'ly run
peaks general'ly between late July through the first part
of August. The middle runs peak from the first through
the thjrd week of August, and the late run usual'ly peaks
from the third week of August through the first week of
September ( 'ibi d. ) .
Most of the pink salmon harvested in Pt,{S are taken by
purse sejne. Purse seine fisheries usual'ly begin in
early to mjd Ju1y, depending on the strength of early
pink salmon runs' and extend into the first or second
week of August (ibid.). Pink salmon are also harvested
in smaller- numbers in the gill net districts (Eshamy,
Beri ng Ri ver, Copper Ri vei, Cogh'i 1 

'l , and Unakwi k ) .

Historical catches range from 1,200 pink salmon taken in
1959 to the record harvest of about 20.6 million fish
harvested jn 1981. Since I974, harvest has averaged
8.2 mill'ion fish in even years and 11.9 million fish in
odd years (taUte 17), providing 19% of the statewide
harvest in even years and 28% in odd years.

b. Effort. Because effort 'is measured by the number of
Fermm holders fjshing and because all fishermen issued
salmon permits may fish all species, it js d'ifficult to
determine the number of fishermen targeting on one
species. (See VI.B.1.b. above for a summary of the
total fishing effort.)

Chinook salmon:
a. Harvest summary. Commercial harvest of chinook salmon

fr-TFe--Tiltr purse seine fishery is minor. Most of the
harvest is by drift gill net and has occurred in the
Copper River District (taUte 18). The Copper River
chinook salmon run genera'l1y begins jn mid May and

6.
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c.

continues i nto Ju1y. Peak catches primari'ly occur
during the last week of May (Randal I , pers. conrm. ).
Historically, catches of PWS chinook salmon have ranged
from 5,500 fish recorded in 1980 to a record harvest of
5I,677 salmon taken during the 1983 fishery. During the
past 10 years, the lowest harvest occurred during the
1980 season, when 8,643 fish were harvested. Catches
since 1973 have averaged 27,687 chjnook salmon annual'ly
(taute 18).

b. Effort. Because effort 'is measured by the number of
permlT holders fishing and because al'l fishermen issued
salmon permits may fish al1 species, it is difficult to
determjne the number of fishermen targeting on one
spec'ies. (See IV.B.1.b. above for a surnmary of the
total f i sh'ing ef fort. )

Harvest Methods
Salmon in the commercial fishery have been harvested by troll
gear, f i sh traps , purse sei ne, and both dri f t and se! gi_'l 1_ net.
Traps were banned statewide in 1958. Troll ,Sear !1 PWS__was

eliminated by the I974 salmon season (ADF&G 1973, I974).
Currently, 'lega1 gear differs with each district. Purse seine
on'ly may be fi shed i n the Eastern, Northern, Northwestern 'Southwestern, Montague, and Southeastern districts. Drift nets
are legal in the Copper and Bering rjver districts. Drift gi11
nets anO purse seines may be employed in the Unakwik and Coghill
districts, and both drift and set gill nets are 1ega1 in the
Eshamy Distrjct (ADF&G 1983a).
Period of Use
The salmon season genera'l1y commences jn mid May for chinook and
sockeye salmon in the Copper River District. The Coghill-Unakwik
district's drift gi'11 net fishery for sockeye salmon begins in mid
June and ends in mid Ju1y. The purse seine fisheries targeting on
chum and pink salmon usually begin in early to mjd Ju1y, depending
on the strength of the early pink salmon runs. It extends into
the second week of August. The Eshamy District fishery for
late-run sockeye salmon utiljzes both drift and set gi11 nets and
commences in mid Ju'ly and extends to early September. A

late-season coho salmon fishery in the Copper and Bering river
districts generally begins in early August and extends through
late September (ADF&G 

-1978; 
Randa'11, pers. comm. ). The salmon

season's opening and closure is entire'ly dependent upon the timing
and strength of the salmon run jnto each district and is therefore
controlled by emergency order (ADF&G 1984c).
Management Obiectives and Considerations
The goal of the PWS salmon fishery un'it program is to manage the
conmercial salmon fisheries of PWS on a district-by-district basis
to 1) achieve desired escapement obiectives and optimum
distribution of individual spawning stocks within individual
fishing districts; 2) allow an orderly common-property fishery
targeting on the annual harvestable surp'lus of natural stocks of

D.

E.
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salmon returning to individual fishing districts;3) continue to
rebuild those nltura'l stocks impacted by the 1964 earthquake so

that they can sustain a larger yield in the future; and 4) provide
in orOeily common property fishery targ_eting.on hatchery salmon

itocks reiurning to virious facilities located in PWS when these
stocks are surpTus to operating costs and hatchery egg-take needs

(ADF&G 1e83b).
ia'lmon management in Ptlls is directed at four species (sockeye'
p'ink, chum,-and coho salmon). Fisheries are managed.on an emer-

lency order basis to meet the area's obiectives and management

[tani established by the A'laska Board of Fisheries and the Alaska
bepartment of Fish ind Game (ADF&G 1984c).
1.' Harvest of natural and hatchery pr!!j!g__q-hum sallon stocks.

hatcheries in the'greater PWS area has required a management

policy for both hatchery and natural stocks. Management

itrouti prov'ide for the harvest of the hatchery returns to
ensure a quality catch yet provide a sufficient and time]y
escapement. Because hatchery and natural stocks can

withstand varying exp'loitation rates, it is difficult to
schedule fishing time when these stocks are mjxed jn the
f ishery. Informition prov'ided by tagging studies has hel ped

to identify t'iming and migration routes to hatchery stocks in
PI,IS.

2. Interception fisheries. Another complication is that of cape

ffiomrnercial fleet fishing in Some areas
intercepts pink and chum salmon destined for other djstricts
in PWS.' This could result jn multiple harvest of some stocks
and is an'important consideration in managemen! of. both
natural and haichery stocks. Studies have been undertaken to
model the fishery to optimize the harvest and better ensure
optimum escapemdnts fbr each management di stli ct (ADF&G

3.
1984c, 1969) .
Copp.i River. The Copper River system supports a cormercial
fithery afThe mouth'of the river. Salmon migrating up the
piver are al so harvested by traditjonal subsi stence and

personal use fisheries. In additton, sportfishing. for salmon

occurs within the Copper River. To prov'ide for the interest
of all user groups, the Board of Fisheries adopted the copper
River Distriit S'almon Management Plan in 1980, w'ith revision
in 1984 (ADF&G 1984). The plan provides for harvest levels
of chinook and soc(eye salmon - the subsistence, personal.
use, and comrnercial 

- fisheries - based on forecast and

in-season run strengttr (Roberson 1984). The p'lan specifies
gear restrictjons, weekly quotas, _length of fi.shing period'
ind allowable catch of sockeye salmon as incidental harvest
('ibid. ).iurrenily, a stock-identi fication program has been

implemeniea to determine the stock contribution of fish from
thb upper Copper River dra'inage, small watersheds of the
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copper River delta, and from the Be.r!ng River-throughout_the
Oui^ition of the commercial fishery (Sharr et al. 1982). This
j nf ormati on wi 'l I he'l p to def i ne the ti mi ng of the mi grati on
nf v:rinrrq stocks throuoh these subdistricts. helpinqof various stocks through these subdistricts'

in oider to provide optimum Yield (

4. Kavak Island. At the extreme southeastern end of the Ptlls

M-ffia-gement-[rea in the Bering River District is Kayak Island.
The iouthern tip of Kayak Island extends into the open waters
of the Gulf of Alaska and is directly in the Gulf Curyent and

main path of salmon mjgrating through the. area. Beginning
with ihe 1978 season, a-shift in fish'ing effort has occurred
in the waters outside of PWS southeast of Kayak Island. The

overall trend has resulted in an increase in both peak effort
and average seasonal harvest of sockeye salmon from the area
(ADF&G 1e84b).
ioncern has been expressed, particularly by Yakutat area
fjshermen, that Kayak Island catches are composed of . a

significant portion of fish from river systems other than the
Beiing River. Analysis of available data indicates that
Coppei Ri ver and Cbpper Ri ver del ta stocks , as we] 1 as

nohiocal stocks, contribute to Kayak Island catches (ADF&G

1984d ) .
Significance of Particular Use Areas
A ierjes of 1:250,000-scale reference maps has been prepared that
depicts areas used for commercial salmon harvest. Categories of
mapped i nformati on i ncl ude the fo1 1 owi ng:
" Gear tYPeo Target species

G. Economic-Value of Salmon jn the PI,JS Management Area
Information concerning the value of sa'lmon within the Southcentral
Region is presented in tne Economjc 0verviews of Fish and Wildlife
Use volume.

of various stocks through these subdistricts, h€lprng
managers to selectively harvest or.p1g!9c! !!g.various stocks
in oidpr to nrovide ootimum vield (ADF&G 1983b).

F.
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I.

Commercial Harrest of Dungeness Crab

POPULATION MANAGEMENT HISTORY
A. Introduction

Within the Southcentral Region are found the Cook Inlet, and
Prince t,lilliam Sound (Pt.lS) management areas (Dungeness Crab
Statistical Areas H and E, respectively). Dungeness crab are
harvested commercia'l'ly in the Lower Cook Inlet (LCI ) (tne southern
portion of Statistical Area H) and Pt^lS management areas. The
fol'lowing summaries will be presenied by these two areas (maps I
and 2).

B. Surrnary of Regional Fishery
1 . Harves.lt ;gmrnary. The harvest of Dungeness crab was f i rst

ffimen:teci--Tn-tne Southcentral Region i n the early 1900' s.
The fishery has been strongly influenced by West Coast market
conditions. Therefore, good fishing seasons in Washington,
0regon, and California in past years have made it economic-
a'lly impractica'l for Alaskan Dungeness crab fishennen to
compete in major markets. Therefore, historical catch data
are not always a reliable indicator of stock abundance.
The development and importance of the Dungeness fishery is
different for each management area. Since 1974, however, the
regionwide harvest has ranged from 409,600 lb, taken during
the 1976 fishery, to a combjned harvest of about 3.4 mi'llion
pounds during the 1981 season (taUte 1). Since 1973, the
Dungeness crab fi shery i n the Southcentral Region has
averaged about 1.8 million pounds annual'ly.

2. Manageri a1 authori ty. The Dungeness crab fi shery i s

-

regu'lated by the Alaska Department of Fish and Game based on
policy established by the Alaska Board of Fisheries.

3. Gear type. Legal gear for Dungeness crab in the Southcentral
RegTon 'are poti and ri ng nets.

4. Period of use. The fishing season for Dungeness crab is
yeaF-rrcunEl-with'closures by emergency order to avoid harvest
of soft-shelled crabs. Seasons are different for each
management area and for djstricts within each management
a rea.

rr. L0WER c00K INLET (LCr) MANAGEMENT AREA
A. Boundaries

The LCI Shellfjsh Management Area is comprised of all waters west
of the 1 ongi tude of Cape Fai rfi el d ( 148'50't.l) , north of the
latitude of Cape Douglas, and south of the latitude of Anchor
Point. There are five shel'lfish districts grouped into three
management units: 1) the Southern District, 2) the Kamishak Bay
and Barren Is'lands districts, and 3) the 0uter and Eastern
districts (see map 1) (ADF&G 1983a).
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B. Fishery Description and Reported Harvest
1. H-arvest sumnary. Dungeness crabs in the Cook Inlet Manage-

merrJffi-have been harvested intermittently since the early
1900's. Catches were primarily reported from the Kachemak

Bay area of the Southern D'istrict. Harvest of Dungeness crab
hai been related more to market demand on the West Coast than
to stock sjze. In recent years, poor king and Tanner crab
fisheries have contributed to the overall increase in the
Dungeness harvest (ADF&G 1983c). The crabs captured in LCI
are- relatively larger than crabs from other west coast
stocks. Therefore, the LcI crabs sell well as the whole
crab, primarily in the Pacific Northwest market (Davis 1981).
Though Dungeness crab catches were first_reported in.the
1920is, the fishery did not become a stable annual fishery
unti I 1961. Si nce statehood, catches have ranged from
7,170 lb in 1967 to 2.1 million pounds taken in 1979. Peak

effort of 128 vessels occurred during the l9B2 season. The
average Dungeness crab catch from the 1974 through the 1983
season has been about 1.0 mjlljon pounds. Approximately 99%

of the LCI harvest has been taken from the Southern District.
Some catches have been reported from the Kam'ishak and 0uter
di stri cts . The 1983 harvest i n Dungeness crab total ed

747 ,400 'lb (table 1).
2. Harvest methods. Dungeness crab may be taken by pots in LCI.

ln I$7$;Th-nTaska Board of Fisheries removed all shellfish
pot limits in the Cook Inlet Management Area (ibid.).

3. Period of use. Based on tagging data, it appears that
Dungeness cTa6s move in a northerly direction in June and
July and then begin to migrate south through the fishing
grounds along the Bluff Point area of Kachemak Bay'in August
ind September. In 1983, most of the catch was taken from May

through 0ctober, although the season runs through December 31

in the Bluff Point area (ADF&G 1981). In the remaining cook
Inlet area, the season extended from January 1 through
December 31 (ADF&G 1983a).

Management Obiectives and Considerations
It ia the objective of management to allow maximum utilization of
available shellfish surpluses without triggering declines in the
stock. In order to maintain a conservative management policy'
quotas, Size limits, seasons, and other restrictions have been
fnitiated in most areas. The managerial policy must remain
conservative because it is djffjcult to estjmate the 'long-term

sustainable yield of Dungeness crab because of the fast
development of the industry (ADF&G 1983c).
Stock assessment research has been limjted for Dungeness crab in
LCI. Tagging studies have delineated migrational patterns and
indicated fishing mortality. Life history population abundance,
and distribution data, however, are essential for adequate
management of this species (ibid.).

c.
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D. Significance of Particular Use Areas
l'lost of the Dungeness crab harvest occurs in the Southern District
of LCI. Kachemak Bay is the most productive section. The two
primary harvest areas are Bluff Point west of Coa'l Point and the
upper bart of Kachemak Bay northeast of Coal Point (ADF&G 1980).
A"seribs of reference maps have been prepared for use with this
report. The categories of mapped information are species-specific
and include the following:o Commercial Dungeness crab harvest areaso Cornmercial historjc Dungeness crab harvest areas

E. Economic Value
Information concerning the value of Dungeness crab within the
Southcentral Reg'ion ii presented in the Economic Overviews of Fish
and Wi I dl i fe vo]ume.

III. PRINCE WILLIAM SOUND (NWS1 MANAGEMENT AREA

A. Boundaries
The PWS Management Area (Dungeness Crab Statistical Area E) hg: 9s
its western 

-boundary the 'loigitude of Cape Fairfield (1$:qg:hl)'
i ts eastern boundarl the t ori'gi tuae of Capq Suckl.i ng ( 143" 53' hl) ,
and its seaward boundary the 200 fathom (366 m) depth contour
(ADF&G 1983a). Pl,lS is divided into three djstricts for management

of Dungeness crab. These districts are Orca Inlet District'
Norther"n District, and Copper River District (see map 2).

B. Fishery Description and Reported Harvest
1. Harvest summary. Until the expansion of the Tanner crab

ffiid 1970's, the Dungeness crab fishery was the
major trab fishery in PI,IS (ADF&G 1978). Catches of Dungeness

crib in Pt^lS have been documented since 1950. Market
conditions have determined the harvest of Dungeness crab
throughout the history of the fishery. Cat_ches during the
first 10 years of the fishery averaged 1.6 millio.n pqunds per
year, dropping to 1.2 million pounds per year the following
decade. buring this era, the 0rca District was tf,. p_rimary

producing area through the mid 1960's. Harvest levels for
pWS decr-eased w'ithin- f ive years after the 1964 earthquake.
The decreased harvest was caused by loss of habitat or a

prolonged downward trend in the 'life cycle of. the Dungeness

crab (nOfae 1979). The total catch dropped from a pqq!
harvest of about 3.4 million pounds taken during the 1964

season to 541,000 lb in 1961.
The PWS harveit of Dungeness crab again increased in the late
1970's, with most of the harvest taken from the Copper River
District. The Orca District has been closed since 1980

because of low stock abundance, which may be attributed to
sea otter predat'ion. The Northern District, though. a mjnor
contributor to the area's Dungeness crab harvest, has also
shown a drop in recent harvest levels. From 1973-1983, tlq
Dungeness crab harvest for PWS ranged from 290,300 lb in 1976
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to 2.I milljon pounds taken in 1978. The fishery averaged
about 897,000 1b per year (tab'le 1).

2. Harvest methods. Legal gear for Dungeness crab are pots
UD-Fe6TqB-Gl'. The near proximity of 0rca Inlet in the 0rca
District to Cordova has resulted in development of a fishery
that allows small vessel participation. The largest vessels
are in the 40-ft seiner class, but most seiners are smaller
than 40 ft (ADF&G 1982). The Copper River District is
subiect to heavier sea conditions and longer running
distances to market, thus requiring larger vessels (ADF&G

1983b). The result is differing pot I imits for each
district. The 0rca District is 'l'imited to 100 crab pots per
vessel, whereas up to 250 crab pots per vessel are a'llowed
throughout the remajnder of PhlS (ADF&G 1983a).

3. Period of use. Fishing seasons are specific to each
?Iffi-Openings are scheduled to prevent the harvest of
newly mol ted or soft-shel I ed crabs. The Copper Ri ver
District usually supports a summer-fall fishery. The season
extends from April 1 through December 31, except for the
Control I er Bay area , whi ch cl oses on 0ctober 15 ' g'i ven
adequate crab abundance. 0rca Inlet opens September 1 by
emergency order, closing May 31. The Northern Distrjct is
open year-round ( 'ibi d. ) .

C. Management Obiectives and Considerations
The goal of the PlrJS crab fishery unit program is to manage the
commercial fisherjes of PWS to retain optimal reproductive
capacity of the resource (ADF&G 1983b).
There is little available data upon which to base optimal
regulatory regimes for any of these fjsheries. The current data
base for management is built from analysis of fish tickets'
dockside sampling of the harvest, and interviews of fjshermen and
processors. Sampling crabs in preseason index surveys provides
information regarding the molt period of Dungeness crabs. This
i nformat'ion can be used to prevent harvest upon crabs 'i n

soft-shell condition and to determine the possible prerecruit
strength (ADF&G 1979).
Significance of Particular Use Area
A series of reference maps have been prepared for use wjth this
report. The categories of mapped information are species-specific
and include the following:
" Commercjal Dungeness crab harvest areas
" Commercial historic Dungeness crab harvest areas
Economic Value
Information concerning the value of Dungeness crab wjthin the
Southcentral Region is presented in the Economic 0verviews of Fish
and Wildlife volume.

D.

E.
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I.

Commercial Harrest of King Crab

POPULATION MANAGEMENT HISTORY
A. Introduction

The Southcentral Region includes the Prince William Sound (Pl^lS),
Upper Cook Inlet (UCt1, and Lower Cook Inlet (LCI) fisheries
management areas. Commercial harvest of king crab occurs in the
LCI and Pt,lS management areas. The fo1 lowing narratives are
organized by management area.

B. Summary of the Regiona'l Fishery
1 . Harvest sumrnary. The ki ng crab harvest i n the Southcentral

Regfon--has Seen very small relative to historical catches
from other areas of the state. King crabs were first taken
in the Cook Inlet area in the 1930's. Fisheries in both the
Cook Inlet and Pt,{S areas did not achieve steady production
unti I the 1950' s. A record harvest i n the Southcentral
Region of 8.6 million pounds was taken during the 1962-1963
season. Since 1973, the harvest has ranged from 4.8 million
pounds during the 1974-1975 fishery to 997,948 lb taken
during the 1982-1983 season. Since the 1973-1974 season,
catches have averaged about 2.5 mil'lion pounds annually
( taUt e 1 ) . The Cook I nl et fi shery has domi nated th;t
Southcentral Region harvest, contributing about 98% of the
catch since 1973. Cook Inlet has been closed to the takingof king crab (commercial and subsistence) since the 1983
season (Merritt, pers.conrm. ).
Managerial authority. The king crab fishery is managed by
@t of Fish and Game unier a fra-mewor-k
developed by the North Pacific Fisheries Management Council
and the Alaska Board of Fisheries. The resource is managed
to- 

-achi eve optimum yi e'l d of ki ng crab stocks and to promote
fu1l utilization of the resource by the domestic fishery
(nprMc 1e8o).
The management regime has evolved through a comp'lex system of
regulatory measures involving size, sex, season, area, gear
restriction, area registration, and a flexible quota system.
These regulatory measures relate to 1) maximization of the
reproductive potential of the resource, 2) the compet.itive
advanta_g-e between vessels of different sizes,3) prevention
of conflicts with other fisheries, 4) promotion of an even
distribution of the fishing fleet, and 5) monitoring catch
and catch rate in particular areas ( ibid. ). Management
objectives are similar in both Southcentral areas, anO
guideline harvest levels are set at specified percentages
dependent upon the estimated abundance of recruit crabs
(ADF&G 1983a). Regu'lations used to address these objectives
differ by area (NPFMC 1980).

2.
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To regulate the number of vessels fishing in an area, both
PWS and Cook Inlet are designated superexclusive registration
areas. A vessel or gear registered for an exclusive
registrat.ion area may not be used to take king crab in any
superexclusive registration area or in any other exclusive
registration area during that registration year (ADF&G 1984).

3. Gear types. To maximize the reproductive potential of the
crab resource, harvest is restricted to male crabs. Size
l'imits are established to ensure that sufficient numbers of
male crabs are available to meet reproduct'ive needs and to
maximize the total yield from each year class. Gear is
restricted to pots and ring nets to prevent h'igh mortality
rates of non'lega1 crabs, which can occur with other gear
types (tangl e nets , traw'l s ) (NPFMC 1980) .

4. Period of use. Harvest seasons for king crab have

@n used in the king crab fishery to protect
crabs during the mating, molting, and growing period of their
life cycle, which usually occurs from mid January through mid
Ju'ly i n most areas of Alaska. The f ishing season may
therefore occur from August through mid January. Seasons
d'iffer by management area because other than bi o'logi ca'l
concerns may be considered (recovery rate, migrational
patterns, weather conditions, etc. ) ( ibid. ).

II. LOI,JER COOK INLET MANAGEMENT AREA
A. Boundaries

Cook Inlet, or King Crab Stat'istical Area H, has as its eastern
boundary the long'itude of Cape Fairfield (148"50't'l.) and as its
southern boundary the latitude of Cape Douglas (58'25' N.). LCI
is the portion of Statjstica'l Area H below the latitude of Anchor
Point. LCI is d'ivjded into five districts for king crab
management. These are the Southern, Kamishak, Barren Islands,
Outer, and Eastern districts (map 1) (ADF&G 1984).

B. Fishery Description and Reported Harvest
1 . HryS:l__ :_gmma".y.. The earl i est recorded effort di rected

ffiki ng crab i n LCI occurred i n 1937 when crabs were
canned in a Hal ibut Cove packing facil ity. Commercjal
fishing for this species remained at a relatively low level
through the m'id 1940's. By the mid 1950's, harvest levels
reached 2.0 milljon pounds per year, with most of the harvest
occurring in the Southern D'istrict. During the 1960's, the
fishery expanded to the Kamishak Bay area, and boats were
harvesti ng up to 8.6 mi I I i on pounds of crabs annual 1y.
During the 1964-1965 period, a significant decrease in the
harvest occurred i n the Kami shak Bay Di strict primari ly
because of the decreased processing capacity in Seldovia
caused by damage from the 1964-1965 earthquake. Catches have
never again achieved the level attained during the 1962-1963
season. During the I97l-I972 through L976-1977 seasons,
catches were stable and averaged 4.3 million pounds per year.
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c.

Average catches have decreased to 1.5 million pounds annua'l1y
since the 1977-1978 season (taUte 1).
The Southern District was closed during the 1982-1983 season,
and the other Cook Inlet djstricts experienced drastically
reduced king crab abundance. The Kamishak District was
closed during the 1983-1984 season, and all of Cook Inlet has
remained closed through the 1984 season (Merritt, pers.
conm.) The 1982-1983 harvest of 822,539 lb was the smallest
since statehood. Effort 'in the fishery has been documented
since 1977 and has ranged from 89 vessel s participating
during the 1978-1979 fishery to 17 vessels fishing during the
depressed 1982-1983 season. The target species in LCI is the
red king crab, a'lthough brown king crabs may occasional'ly be
harvested (Ky1e 1984).
LCI districts have been grouped to reflect three areas for
management purposes : 1 ) The Southern Di stri ct , ?) the
Kamiihak and Barren Island districts, and 3) the Eastern and
0uter districts. The Kamishak/Barren Islands area has been
the most producti ve , parti cu1 arly i n recent years 'contributing about 67% of the catch since 1960 (ibid.).

2. Harvest methods. King crab may be harvested only by pots or
@1e84).3. Period of use. During the 1984 season, ma'le king crabs seven
TnChffiFlEater in shell width may be harvested from July
15 through March 15. The season for male king crabs eight
inches or greater in shell width will be opened and closed by
emergency order (ibid. ).

Management 0bjectives and Cons'iderations
0verall, the objectives of king crab management coincide with
those presented in I.8.2. above. LCI management strategy
basically follows the Board of Fisheries policy for a mult'ip1e
age-c1ass king crab fishery. Since I974, the fishery has been
managed on data refl ecti ng stock abundance and condi tion.
Guideline harvest levels had been established in past years to
meet management objectives. Because harvest levels were so far
below the guideline harvest 1eve1s, however, they were repealed
for the 1982-1983 season (ADF&G 1983b). Currently, catch levels
are projected from indices of pot surveys during the preseason
surveys and in-season fishing performance (Haanpaar peFS. comm.).
Throughout the district, the abundance of king crab is very low.
The reduced ovigerity, or egg-carrying capacity of females, and
the increased presence of disease agents are not encouraging.
Moreover, the cause of the population dec'line and the measures
required to revive population levels have yet to be determined.
Significance of Particular Use Areas
A series of reference maps, available in ADF&G area offices, have
been prepared for use with this report. The categories of mapped
information are species-specific and include the following:
" Commercial king crab harvest areas

D.
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E. Economic Value
Information concerni ng the val ue of ki ng crab wj thin the
Southcentral Region is presented in the Economic 0verviews of Fish
and t.li I d'l i fe vol ume.

III. PRINCE t,llLLAIM SOUND (PhlS) MANAGEMENT AREA

A. Boundaries
PWS, or King Crab Statistical Area E, has as its eastern boundary
the longitude of cape Fairfie'ld (148'5q'tl|. ), ds. its eastern
boundary- the longitude of Cape Suckling (143"53'tl|..), and as its
seaward' boundary- the 400 fathom depth contour (map 2) (ADF&G

1e84).
B. Fishery Description and Reported Harvest

1. Harvest summar.v. A fami'ly ope.ration _p_rocessed the f i rst
conrm-ffiiET-F|Ebst of king crab i n 1959. The catch was

small, consisting of about 30,929 lb. In 1960, five vessels
moved into the area from Seldovia to explore the prospect of
a king crab fishery, convincing several local vessels to
particlpate. The increased activity resulted in a harvest of
246,965 lb.
The king crab fishery has remajned small. During the ear'ly
years oi the fishery, one to five vessels fished king _crab
periodica'l1y to satisfy the local market demand for a fresh
product. In 1968, the value of king crab skyrocketed 'creating increased harvest and participation in the fishery
(Pirtle 1970).
The Pl^|S fishery, however, has remained relatively sma'll in
relat'ion to other king crab fisherjes in the state (Kimker
1982). Catches through I976 have been either incidental to
the Tanner crab fishery or influenced by increased price and
market fluctuations (Kimker 1983). A record harvest of about
296,000 lb was taken during the 1972 season.
Although red king crab is the primary species harvested in
PWS, brown and blue king crab are also taken in the Montague
District. Both blue and brown king crab are fished in the
Port t^lells area, whereas only red king crab is harvested in
the southwestern portion of the district. Red king crabs are
also taken in the 0rca Djstrict, where they are harvested
incidentally to Tanner crab (Kimker 1982).
The first signifjcant harvest of brown king crab, tota'l'ing
about 137,831 lb, was taken during the 1983 season. The

future for brown king crab is dependent upon market demand
for this species (Kimker 1983).
In the past decade, ki ng crab catches have fl uctuated,
ranging from 1.7,087 lb during the 1976-1977 season to 176,589
lb harvested in the 1982-1983 season. The increased harvest
during the 1982-1983 season was not related to any increase
in stock abundance but rather was a result of an increase in
price per pound. 0verall production has appeared to decrease
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c.

during this period, with catches averaging 66,949 lb annua'lly
(taute 1).

2. Harvest methods. Male king crabs 7.0 inches or 'larger in
@nd male blue king crabs 5.9 inches or 'larger
in carapace width may be harvested only by ring nets and pots
(ADF&G 1e84).

3. Periods of use. By regulation, the season for king crab
ffitober 1 tlirough December 20 and from January 5
through March 15 (ibid.). In past years, the season opened
October 1 in the Montague District (map 2) and November 15 in
the 0rca District. The boundaries for the 0rca District and
the November 15 opening date for that district were
establ i shed i n 1978. The season change and di stri ct
delineation were to prevent some Tanner crab fishermen from
setting their gear early in this productive Tanner crab area
under the guise of k'ing crab fishing. The Montague District
was also established in 1978 (map 2). This area incurred the
same problems as the 0rca District, with Tanner crab
fishermen setting their gear ear1y. Therefore the split
season was adopted for the management area to address this
problem. The second opening date of the king crab season
(Jan. 15) cojncides with the opening date for the Tanner crab
season (K'imker 1983, ADF&G 1984). Beginning with the 1983
fishing season, the two distrjcts were eliminated, and the
PhlS k'ing crab fishery 'is now managed as a single unit on an
areawide basis (Haanpaa 1984).

Management 0bjectives and Considerations
Management objectives for PI,JS king crab are commensurate with
those under I.8.2 above. Harvest levels are determined by fishery
performance and by indices showing the relat'ive abundance of
recruit and prerecruit crabs similar to those of Cook Inlet.
Significance of Particular Use Areas
See I I. D. above.
Economic Value
Information concerning the value of king crab within the
Southcentral Region is presented in the Economic 0verviews of Fish
and Wildlife volume.

D.

E.

RE FERENCES

ADF&G. L982. Commercial she'llfish regu'lations.
Juneau. 110 pp.

. 1983a. Sunmary and description of projects
operational budget request.

Div. Commer. Fish.,

included in the Com-
Div. Commer. Fish.,mercial Fisheries FY84

Juneau.

. 1983b. Prince t,Jilliam Sound Management Area shellfish report to

-Fe 

Alaska Board of Fisheries. (Map reference. ) Div. Commer.' Fish.,
Cordova, Ak. 39 pp.

634



. 1984. Conmercial shellfish regu'lations. Div. Commer. Fish. '

-Tn-eau. 
115 pp.

Haanpaa, D. 1984. Personal communication. Mgt. Coordinator, Central
Region, ADF&G, D'iv. Commer. Fish., Anchorage.

Kimker, A. 1982. Prince tllilliam Sound Management Area shellfish report to
the Alaska Board of Fisheries. ADF&G, Div. Commer. Fish., Cordova.
1o pp.

. 1983. Prince t^lilliam Sound Management Area shellfish report to

--th-e 
Alaska Board of Fisheries. ADF&G, Div. Commer. Fish., Cordova. 2L

pp.

Kyle, S.L. 1984. Lower Cook Inlet she'llfish report to the Alaska Board of
Fisheries. LCI Data Rept. B4-2. ADF&G, Div. Commer. Fish., Homer.
18 pp.

Merritt, M.F. .|985. Personal communication. Shellfish Research Biologist'
ADF&G, Div. Comm. Fish., Homer.

NPFMC. 1980. Western Alaska king crab draft fishery management plan.
Anchorage, Ak. 115 pp.

Pirtle, R.B. 1970. Status of the Prince Wjlljam Sound king and Tanner crab
fishery. ADF&G, Div. Commer. Fish. rept. to the Alaska Board of
Fisheries. Cordova. 37 pp.

635





I.

Commercial Harvest of Tlanner Crab

POPULATION MANAGEMENT HISTORY

A. Introduction
Discussion of Tanner crab in the
organized according to comnercial
Tanner crabs in Southcentral Alaska
portion of the Cook Inlet and

Southcentra'l Regi on wi I I be
fisheries management areas.
are harvested 'in the I ower

Prince Wi I I iam Sound (P[,JS)

management areas.
B. Summary of Regional FisherY

1. Harvest iunrmary. A steady fishery for Tanner crab -(9.b-aTFtil.rtGtablished in the Southcentral Region i-n 1968.
FTFEF'catches were incidental to the king crab fishery.
Harvest levels fluctuated for the region through the early
years of the fishery. The best harvest for the region of
2t.S million pounds was taken during the L972-1973 season and

was primarily a result of the record harvest in the Ptlls

fishdry. Though P14S has historica'lly.supported a larger
harvesi than [ook Inlet, both areas have experienced a

decrease in popu'lation levels since the t978-1979 fishing
season. This' i,opulation decline has also caused a drastic
decrease in harvest levels. The lowest combined Tanner crab
catches since the ear'ly 1970's catches of about 4.4 million
pounds were harvested i n the 1982-1983 fi sheries. Thi s

becreased abundance has yet to be explained.
Participation in the Tanner crab fishery hgt a'lso been

variablb. Though historically Pl^1S has prod-uced greater
catches than Cook Inlet, Cook Inlet has had a larger number

of vessels participating in the fishery. Da-ta available
since Lg76 indicate'that-the effort has ranged from a low of
80 vessels during the 1980-1981 fishery to a high of 130

vessels during thir 1977-1978 season. About 105 boats fished
the 1982-1983 season.
Regulations, though nonex'istent during the_ first th.r.ee years
of the Tanner crab fishery, have since evolved to address the
following obiectives:o To haximize the yield from harvestable surpluses by

season and gear restrictions designed to increase the
meat y'ie1d p-er individual crab and by gear restrictions
to reduce mortality on sublegal crabso To maximize the ieproductive potential of the Tanner
crab stocks by imposing season and gear restrictions'
size and sex limits, and harvest levels to protect crabs
during reproduction, minjmjze mortality on_female crabs
due t6 nahat'ing or harvest, and assure fu'l'l female fer-
ti'lization by iroviding adequate numbers of males of al'l
sizes for breeding
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2.

3.

o To seek economic stability in the Tanner crab industry
and avoid overcapital ization based on 'levels of
population abundance that may not be sustained over time
by 1) regulating the annual harvest to discourage too
rapid expansion of harvesti ng and processing
capabilities until the resource potential can be better
eva'l uated and 2) by stabi I i zi ng harvest I eve'l s wi thi n

the range of natural recruitment fluctuations' if not
precluded by excessive natural morta'l ity beyond the
first year of maturity (NPFMC 1981)

Currently, forecasting long-term abundance and harvest leve'ls
for different fisheries is difficult. Better knowledge of
the biology and refinement of population assessment and age
classification are needed to forecast abundance and harvest
levels for the fishery and to ensure compatible management
pol icies.
Managerial authority. The fishery within the 3-mi limit is
4

ffi of Alaska and from 3 to 200 mi by the
National Marine Fisheries Service. Management is directed by
joint policy developed by the Alaska Board of Fisheries and
the North Pacific Fisherjes Management Council. Tanner crab
populations do not abide by these boundaries, which causes
problems when state and federal policies are not compatible
(ibid.).
Gear types and period of use. Harvest seasons for Tanner

o prevent fishing during the
soft-shelled and reproductive stages of the species' life
cyc'le.
In the Southcentral Region, the fishing season varies by
management area but usually occurs sometime from late fall
through late spring. 0n1y male crabs may be kept. Minimum
size limits have been established for both management areas
to allow at least one breeding season prior to removal of the
crabs from the population. Pots are the only legal gear that
may be used 'in the f ishery.
Superexclusjve registration areas have been established.
Both PWS and Lower Cook Inlet are superexclusive Tanner crab
registration areas. A vessel or gear registered for a super
exclusive registration area may not be used to take Tanner
crab 'in any other registration area during that registration
year. A vessel or gear registered for a nonexclusive
registration area may not take Tanner crab 'in a superex-
cl usive registration area during that registration year
(ADF&G 1e84).
The exclusive registration areas were established primarily
for economic reasons. The fleet was mainly composed of small
vessels that would not be able to compete successfully with a

large mobile crab fleet such as the type based in Kodiak.
The Kodiak fleet would be capable of attaining the harvest
I evel s of the Southcentral Regi on rapi dly i f al I owed
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unrestricted fishing, leaving a relatively sma'll catch and
short seasons to the local fiihermen (NPFMC 1981).

II. COOK INLET MANAGEMENT ARIA
A. Boundaries

The Cook Inlet Management Area, or Tanner Crab Statistical Area H,

has as its eastern boundary the longitude of Cape Fairfield
(148"50'1^l.) and as its southern boundary the latitude of Cape

Douglas (58"52' N.) (ADF&G 1983b). Commercial harvest of Tanner
crab occurs only in Lower Cook Inlet (fCt1, or the portion of the
statistical area south of the latitude of Anchor Point. LCI is
divided into the Eastern, 0uter, Kamishak, Barren Islands, and
Southern districts (map 1) (ADF&G 1984).
Though there are five districts within the LCI area' these in
combination create three geographica'l 1y distinct Tanner crab
fisheries. These fisheries are 1) the Southern District fishery
(Kachemak Bay), 2) the Kamishak Bay-Barren Islands fishery, and
i) ttre Outer-and Eastern districts fishery (Davis 1983).

B. Fishery Description and Reported Harvest
1. Hlrvest summary. The target species of Tanner crab in LCI is

ffi'TrdllTnTtiat catches of Tanner crab were incidental to
ThoilT- king crab during the open king crab season. The
first reported harvest of Tanner crab in lower Cook Inlet was

documented in 1962 (ADF&G 1978). Harvest of Tanner crab did
not occur again until 1968. The fishery gradually deve'loped
'in response to an increase in both price and demand for
Tanner crab during the early 1970's. The first significant
harvest of 1.4 m'illion pounds was taken primari'ly from the
Southern Di strict. Effort spread to other di stricts
thereafter as interest in the fishery increased (Kyle 1984).
Peak harvest occurred during the I973-I974 season, when about
7.7 million pounds were taken. Catches since then have
significant'ly declined because of decreased stock abundance.
Tha smallest harvest in the past decade, about 2.4 million
pounds, was in the 1981-1982 season (taUte 1). Since the
1973-1974 season, the fishery has produced an average catch
of 4.7 mi I I jon pounds annual ly. The Southern District,
Kamishak/Barren Islands area, and the 0uter and Eastern
districts during the same l0-year period contributed
respectively 29%, 54%, and L6% of the total production. The

close proxim'ity of the Southern District to communities and
harbors in lower Cook Inlet resu'lts in more intensive fishing
in this area (Middleton 1981). The effort recorded since
1975 indicates that the greatest participat'ion in the fishery
occurred during the L977 season, when 92 vessels fished.
Effort steadi'ly decreased thereafter, reaching a low of 51

vessels fishing during the 1981-1982 season. Effort again
increased during the tggZ-tgAS season, when 65 vessels took
about 3.0 mil'lion pounds (taUle 1).
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D. Significance of Particular Use Areas
A'series of reference maps have been prepared for use with this
report._ The categories of mapped information are species-specific
and include the following:
" Corunercial Tanner crab harvest areaso Commercial historic Tanner crab harvest areasE. Economic Value
Information concerning the value of Tanner crab within the
Southcentral Region is presented in the Economic 0verviews of Fish
and Wildlife volume.

I I I . PRINCE WILL IAI'I SOUND (PWS ) MANAGEMENT AREAA. Boundaries
The PWS Management Area, or Tanner Crab Statistical Area E, has asits western boundary the longitude of Cape Fairfield (148.50'W.),
as its eastern boundary the longitude of Cape Suckling (143"53'14.i
and as its seaward boundary the 400 fathom (732 n) depth contour
(ADF&G 1984). The districts into which PWS has been iivioeo for
the purposes of Tanner crab management are the Northern, Western,
Eastern, and Hinchinbrook districls (map 2).
Prior to the 1976-1977 season, the PWS Management Area was dividedinto "Insjde" and "0utside" fishing portions. The ',Inside" area
referred to Pt,lS, whereas the "0utside" was the fishing area that
extended into the Gulf of Alaska. For the 1976-1077 fishing
season, new district boundaries were defined for the PWS area.
The districts for Tanner crab management in Pl^lS are the Eastern,
western, Northern, and H'inchinbrook districts (map z). Most oithe area contained in the Eastern and t,jestern districts
corresponds to the former "Outside" fishing area and the remaining
districts to the "Inside" fishing area.B. Fishery Description and Reported Harvest1. Hg-fves.!_:.!tmtg[. The commercial fishery for Tanner crab in

m-Eegan-Tn_T9-68, wi th a harvest of 1. 2' mil] ion pounds. The
fishery peaked by the 1972-1973 season with a harvest of 13.9
mi I I ion pounds (taot e 2). Catches fl uctuated thereafter,
dropping precipitous]y during the I976-1977 season, primarily
as a result of the imposition of a minimum size lfmit (Kimker
1978). Since the I978-1979 fishery, the commercial harvest
has declined steadily, reaching 1.5 milf ion pounds during the
1982-1983 season. The figure represents the lowest haivestlevel sjnce the fishery was ful1y developed in the early
1970's.
The decreased catches have been attributed to the harvest of
small crab (crab smaller than the current minimum size limit)prior to I976. Growth data published by the ADF&G indicate
that_a period of about eight years is required for crabs to
develop from the egg stage to harvestable size. Therefore,
smal I crabs taken prior to rg76 would possibly now b;
reaching harvestable size.
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c.

2. Harvest methods. Leqal qear for harvest of Tanner crab in
ffieTooF-Tn'lET-Manag-emeni Area are pots or ring nets (ADF&G

1984). Prior to the 1976-1977 fishing season, there were no
size restrictions for the harvest of Tanner crab. However,
the regulation first 'imposed for the 1976-1977 season
stipu'lates that male crabs with a carapace width less than
5.5 jnches (140 mm) may not be taken commercia'lly. This
regulation is based on findings regarding size at maturity of
Tanner crabs in the Kodiak area. Studies indicate that the
size limit assures at least one year of reproductive activity
before the crabs become avajlable to the fishery and are then
removed (NPFMC 1981).

3. Period of use. The first fishing seasons for Tanner crab
were iilffiect duri ng I970-I97I, when the season extended
from August 15 through July 15. The following year the
season was further restrjcted, lasting from 0ctober 1 through
June 30 (ibid. ). An opening date of December L was
established from 1974 through 1982 to maximize meat recovery
and was again changed in 1983 to November 1 (Kyle 1984).
Season closing dates have varied through the history of the
fishery, with some districts remaining open through May.
Closing dates, though established by regulation, have been
dependent upon the presence of newly molted crabs (NPFMC

1981). For 1983, the fishing season by regu'lation extended
from November I through April 30 for the Southern District
and from November 1 through May 31 for the Kamishak, Barren
Islands, Outer, and Eastern districts (ADF&G 1984).

Management 0bjectives and Considerat'ions
The object'ives of Tanner crab management coincide with those
listed in I.B.l above. The only restrictions on the Tanner crab
fishery in Cook Inlet during the first three years of the fishery
were for the harvest of males on'ly and a measure describing lega1
gear for harvest (NPFMC 1981). As the fishery developed, however,
seasons, size limitsr dr'rd guideline harvest levels, were
established. Guideline harvest levels in effect, beginning with
the I974-1975 season, were repealed for the 1983 season because
catch levels have been so low that the guideline harvest levels
exceeded the annual harvest since the t973-1974 season.
Current'ly, harvest levels are developed by index surveys and
catch-monitoring projects that provide estimates of population
abundance by year class, 'lega1 size crabs, popu'lation strength,
and crab condition and fecundity.
The overall data base for Tanner crab is relatively weak. Aging
of Tanner crabs once they reach 1ega1 size is so imprecise that it
is difficult to apply a differential harvest rate to the species.
Estimates of the maximum sustainable harvest rate and the optimal
size of male Tanner crabs for harvesting while maintaining the
population's reproductive potential are still being developed
(ADF&c 1983a).
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C.

Since the L976-L977 fishing season, the Western Distr"ict has
produced about 40% of the PWS Tanner crab harvest. Extremely'large catches of Tanner crabs were taken from the Eastern
District during the L979 and 1980 seasons, boost'ing the
contribution of the Eastern District to the Pl.lS catch since
1976 to about 33%. The northern and Hinchinbrook districts,
though the smal lest contributors to the total catch at L3%

and 1.4%, respectively, have been most consistent in producing
all sizes and both sexes of crab during the past five years.
Results of tagg'ing studies indicate that the 0rca Bay portion
of the Northern District has provided significant numbers of
recruit crabs not only for the Northern District, but also
for the Hinchinbrook and the northern portion of the Western
districts (Kimker 1983b).

2. Harvest methods. Male Tanner crabs 5.3 inches or greater in
@ay be harvested with either pots or ring nets
(ADF&G 1e84).

3. Period of use. The first regu'lated fishing season for Pl.lS

was lmpos-ed-in 1971. This first season closed an area inside
PWS between June I and August 31. The season changed for the
1973-1974 season, with the opening date set at 0ctober 15 and
the closure established by emergency order. The opening date
was based on meat recovery, whereas the closure was set when
soft-shelled crabs appeared in the deliveries. The season
established for the 1974-1975 fishery moved the opening date
to November 15, and in 1977 a specified closure date of May
31 or by emergency order was establ'i shed based on the
historical appearance of soft-shelled crabs in the harvest
(NPFMC 1981). To maintain the objective of protecting
soft-shelled crabs, the 1984 Tanner crab season was from
January 5 through May 31 (ADF&G 1984).

Management 0bjectives and Considerations
Management objectives for Tanner crab in Pt^lS are identified in
section I.B.I. above. To accomplish these obiectives, fishing
seasons have been developed sjnce I97l to protect soft-shelled
crabs, a minimum size limit of 5.3 inches was established to
ensure reproductive capability, and the harvest of males only was
mandated. Guideline harvest levels were first set during the
I972-1973 fishing season, based on an estimate of what level of
harvest the resource might be able to sustain (NPFMC 1981). The
guideline harvest level was decreased from 15.5 million pounds to
a range of from 3.0 to 7.0 million pounds. This range was again
revised to from 1.0 to 5.0 million pounds and was in effect
through the 1982-1983 season, with the point estimate based on
preseason surveys. Because stock condition i s so low, the
gu'ide'line harvest constraints were repeated after the 1982-1983
season.
Regulat'ions for the commercial harvest of Tanner crab were
nonexistent until 797I, when the first fishing season was
established. Guideline harvest levels vrere first implemented for
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D.

the I972-1973 fishery, and the area became an exclusive
registration area by the I973-I974 season. By the I976-1977
season, a sjze I imit, a stipulation to harvest males only,
establ'ishment of district boundaries, and the designation of legal
gear had been instituted (ibid. 1981). Currently, harvest levels
are determined by jndices obtained in preseason index surveys.
In-season management is based on fishery performance tag recovery
ratios, prior year harvest levels, breeding seasons of females,
and catch per effort. As with Cook Inlet (NPFMC 1981, ADF&G

1982), the overal I data base for Tanner crab is I imited.
Projecting harvest levels of progeny from parent year success is
difficult because of the est'imated eight-year period from the time
Tanner crabs develop from the egg stage and until they reach
fishable size (Donaldson and Co'lgate, pers. comms. ). As was
mentioned earlier, the apparent population decline of Tanner crab
in Pt,lS has yet to be expla'ined. Some possible reasons for the
poor stock condition are larval drift, increased predation,
overfishing during the period when a minimum size limit had not
been established, and a change in food supply or in physical
oceanographi c parameters .

Significance of Particular Use Areas
Major Tanner crab fishing areas within the Pl,lS Management Area are
the eastern porti on of Pt^lS, Hi nch'i nbrook entrance, the area
immediately east of Montague Island, the area between Cape Cleare
and Cape Fairfield, the area immediately south of Hinchinbrook
Island and the area west of Kayak Island (NPFMC 1981).
Traditionally, smaller vessels fished the Northern and
Hinchinbrook districts, and vessels greater than 50 ft in length
concentrated in the less protected Western and Eastern districts.
During the 1982-83 fishing season, however, 1ow crab abundance and
economic considerations forced all fishermen to concentrate where
most of the crabs could be caught. As a result. vessels ranging
from 50 to 90 ft in length fished the Northern D'istrict. In the
past, this area had normally been fished only by small seine-type
vessel s.
During the early years of the fishery, effort was distributed
throughout PWS into the Gulf of Alaska, south of Montague Island
and eastward along the gulf to Cape St. Elias (Pirtle 1975). More
recently, fishing activity during the first few months of the
fishing season occurred in the Northern and Hinchinbrook districts
by seine-type vessels. As catch per pot declines in the Northern
District and weather conditions improve in the less protected
areas, fishing effort shifts to the Eastern and Western districts.
Corresponding to this shift in effort, vessels larger than 50 ft
in length enter the fishery, and the smaller vessels drop out of
the Tanner crab fishery to prepare for the herring sac roe fishery
(Kimker 1978).
Effort recorded sjnce the 1976-1977 season has ranged from
23 vesse'ls participating in the 1976-1977 fishery to a record of
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E.

53 vessels during the 1978-1979 season. Effort again increased to
40 vessels during ttre 1982-1983 season (taUte 2).
A series of reference maps have been prepared for use with this
report. The categories of mapped information are species-
specific and include the following:o Commercia'l Tanner crab harvest areaso Commercial historic Tanner crab harvest areas
Economic Value
Information concerning the value
Southcentral Region is presented in
and Wildlife volume.
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I.

Commercial Harrest of Razor Clam

POPULATION MANAGEMENT HISTORY

A. Introduction
Commercial harvest of razor clams in the Southcentral _Region is
minagea by the ADF&G, Division of Commercjal Fisheries.
Connircial 

-harvest of razor clams jn Cook Inlet is reported by

iiiiistical areas that are the same for all finfish and she'llfish.
iiuilstical i.Lut are also used jn Prince t.Ji'lliam Sound (P}{S) to
.iport harvest; however, .these vary among .spec'ies groups . . Razor

clam harveri ii reported by shellfish statistical areas. In this
report, regionwide harvest surmary, manag-erial authority' gear

ttfi, ind ieriod of usq _ 
jnformation is iollowed by- corrnercial

nii.v6st infbrmation specific to major harvest areas of Cook Inlet
and PWS.

B. Surrnary of Regi ona'l Fi sherY
1. ttarvesl-iut*i.y. A ionunercial razor clam fishery_in A1aska

fffi;n razor clam beds near Cordova. These clam

beds were soon overharvested, and the harvest declined by

LglO. Additional beds were discovered at Snug Harbor (Coolr

iri.il, rrrif guy (Alaska Peninsula), and Al itak. (Kodiak

;;.;;i, causing tlie Alaska clam pack to increase again in the
mid 1920's (0rih et al. 1975).
proouciion iontinued to increase, and by 1932 Alaska produced

more than half of the entire Pacjfic Coast pack of clams

tiUia.). In 1933, the U.S. Government, wh'ich was then
responiible for commercial fisheries in Alaska, established
reguiatory controls that served to stabilize the clam harvest
at arounO'one million pounds (shell weight) annuall-y (Sme'lcer

iglq. The high cost of catch and production of .c'lams in
Alaska, combinei with competition fron dredge-harvested clams

on the east coast, caused a decline jn the s'ignificance of
the clam harvest ih tfre 1950's (0rth et al. 1975). The U.S.
Food and Drug Admin'istration (FDA) withdrew its endorsement
of Alaska's frembership jn the National Shellfish Sanitation
i.og.Jr (r'rssp) in 1954 as a result 9I p_aralytic. shellfish
potioning [iSil problems wjth hardshell c'lam stocks (Schink
bt at. fgei). 'fdis, 

combined with poor market conditions and

the destruciion of ionrnercially important beaches by the 1964

earthquake, completed the decline of razor clam harvest in
Al aska.
In L975, A'laska regained its membership in NssP, and the
conrmerciil harvest of razor clams for human consumption
resumed (ibid.). Three beaches in Alaska are certified as

free of'PSP airO approved for this harvest. Two of these
beaches are in the'Southcentral Region: Po'l1y Creek-Crescent
River beach on the west side of Cook Inlet and a beach to the
east of Cordova. Cl ams are al so harvested at several
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unapproved beaches to be used as bait in the Dungeness crab
fishery. Crab fishennen prefer razor c'lams as bait and have
in recent years been wi'lling to pay high prices for this use
(0rth et al. 1975). C'lams are also harvested by sport
fishermen, espec'ia11y on east-side beaches in Cook Inlet.
Since 1959, all east-side beaches south of Kenai have been
closed to commercial digging, being reserved for
noncommercial harvest on'ly (ADF&G 1979a). The most inten-
sively used beach in this area is Clam Gu'lch.

2. Managerial authority. Razor clam harvest in Alaska is
managed by the Alaska Department of Fish and Game.
Sanitary control of the commercial shellfish industry is
regulated jointly by the State of Alaska Department of
Environmental Conservation, the Department of Public Safety,
and the Department of Fish and Game (Orth et al. 1975).

3. Ggt_lyg_. At thi s time, almost al I razor cl ams are
ffif-by hand digging with shove'ls. Efforts are
underway, however, to perfect a hydrau'l ic dredge harvester
that would be a more effective and less labor-intensive
method of harvest (ADF&G L982a, Middleton and Rowell in
press). Design and use of a dredge must be approved by the
ADF&G. Permits must specify the location and proposed
duration of intended operation and include a detai'led gear
specification. Less than L0% of the dredge harvest may be
lost from breakage (Rowe'll and Middleton 1985).

4. Period of use. Although harvest of razor clams is perm'itted
ThlfougFotifTne year, weather conditions general ly confine
digging activ'ity to the months of March through August
(Nelson 1982,0rth et al. 1975).

I I. COOK INLET
A. Major Harvest Areas

In Cook Inlet, with the exception of a small harvest in the
Augustine Island area in 1982 and from an east-side beach north of
the Kenai River in 1981, razor clam commercial harvests have taken
place entirely on west-side beaches in the ADF&G Central District.
Po'lly Creek Beach and Crescent River Bar, a 5 mi stretch of land
between Redoubt Point and Crescent River on the west side of Cook
In1et, is certified for cormercial harvest of razor clams for
human consumption. Clams to be sold as bait are also taken from
Polly Creek and adjacent beaches. Highest cormercial razor clam
catches since 1980 have come from the 245-30 subd'istrict, which
includes the Polly Creek Beach (ADF&G 1983).

B. Fishery Description and Reported Harvest
1. Harvest summary. The majority of corrnercial razor clam

FarvesT-TnTTltka now takei plale on Cook Inlet west-side
beaches. Razor clam harvest from Cook Inlet has increased in
the last two years. This increase is due to the approval by
the of Crescent River Bar, south of Po11y Creek, for the
commercial harvest of razor clams for human consumption
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(ADF&G 1982a). The expansion of the area available for
commercial harvest allows two processors to operate sim-
ultaneously without interfering with each other. In 1981,
one processor operated at Po'l1y Creek with L5-20 diggers,
while another processor operated at the Crescent Rjver Bar
area with about 30 diggers (jbid.). In 1981, approximate'ly
70% of the Cook Inlet harvest (315,000 lb) came from Crescent
River Bar (ibid.). Harvest information for the period L973
to 1982 is presented in table 1.

2. Harvest methods. Harvest methods for razor clams are the
same throughout Alaska and are discussed in the summary of
regional fishery (section I.8.3. ).3. Period of use. The period of use for razor clams is approxi-
ml-fe-lliffiame throughout Alaska and is discussed 

.in 
the

summary of regiona'l fishery (section I.8.4.).
C. Management 0bjectives

Though no specific management objectives for razor clams in Alaska
have been publ i shed by the ADF&G, research and management
activities have been directed towards maintaining populations at a
level that al'lows good recreational and commercjal harvests.

D. Management Considerations
Harvest on the west side of Cook Inlet has greatly jncreased in
recent years; however, budgetary constraints have prevented the
ADF&G from establishjng a scientific population monjtoring program
(ADF&G 1982a). Currently, the Division of Commercial Fisheries
carri es out biweek'ly para'lyti c shel 1 f i sh poi soni ng sampl i ng tri ps .
These sampl i ng tri ps are the extent of the department' s
data-collection activities for west-side razor clams (ibid.).

E. Significance of Particular Use Areas
Po11y Creek Beach and the Crescent River Bar are the major areas
of commercial razor clam harvest in Cook Inlet. Razor clam
harvest areas are mapped on a 7:250,000-scale reference map, which
supplements this report.

III. PRINCE l^,ILLIAM SOUND

A. Major Harvest Areas
Prince William Sound razor clam harvest takes p'lace in Orca Inlet,
Copper River Flats-Controller Bay areas.

B. Fishery Descript'ion and Reported Harvest
1. Harvest summary. During the early 1960's, major process'ing'ii-IIE--e6Tt6ID- area ceised, and iubsequent years i harvesti

have been used primari'ly for bait (ADF&G 1978). Razor clam
beds in 0rca Inlet, which have easy access from Cordova,
received heavy use, especially in 1978, when the demand for
razor clams as Dungeness crab bait resulted in a high price
being paid for the clams (ADF&G 1979b). Because of a decline
in abundance, the 0rca Inlet area was closed to commercia'l
harvest in September 1981 (ADF&G 1982b). Since then, the
entire commercial harvest has been taken from the Copper
River-Controller Bay area (ADF&G 1982b, 1983a).
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Table 1. Razor Clam Harvest in the Southcentral Area in Pounds (Round hleight)

Year
Central -

Cook Inlet d

Pri nce

0rca Inlgt
Area "

t,{illiam Sound

Copper River-
Control'ler Bay

Bay Area
Southcentral

Total

r973

797 4

L975

t976

19v7

1978

r979

1980

1981

1982

34,415

0

10,020

0

"d

47 ,6g3d

144,358

I40,420

441,776

460,639

0

0

0

0

2,023

23,982

3,100

1 ,023e

e

0

30,818

29,747

1 5 ,443

t
+

1 ,653'

5,883

9,804

4,879

27,770

15,275

65,233

29,747

25,463

f

3,676df

77,558d

757,262

146322e

469,7rge

476,297

Source: ADF&G 1983.

a Includes harvest from the fol'lowing
245-20, 245-30, 245-40, and 245-50.

b Includes harvest from the following
202-0r, 202-02, 202-03, 202-04, 202-05,

c Includes harvest from the following
203-09, 203-10, and 203-12.

d Central Cook Inlet harvest for 1977
confidential ity.

ADF&G statistical areasz 245-10,

ADF&G shellfish statistical areas:
and 202-09.

ADF&G shellfish statistical areas:

and 1978 are combined to maintain

e 0rca In'let area Prince William Sound catches for 1980 and 1981 are combined
to maintain confidential ity.

f Controller Bay area Prince William Sound catches for 1976 and 1977 are
combined to maintain confidential ity.
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2. Harvest methods. Harvest methods for razor clams are the
sanre-T5Fon@rif Alaska; they are discussed in the summary of
regional fishery (section I.8.3. ).

3. peiioO of use. The period. of use for razor clams is
approxlnnTeff-the same throughout Alaska; it'is djscussed in
thb summary irt regional fishery (section I.B.4.).

C. Management Obiectives

-'Thoulh 
no speiific management obiectives for razor clams in Alaska

have been pub'l ished by the ADF&G, research and management

activities have been directed towards majntaining populations at a

level that al'lows good recreational and commercial harvests.
D. Management Considerations

The 6rca Inlet area was closed to commercial razor clam harvest in
1981 because of a decline in clam abundance in that area. This
decline was probably caused by several factors, including the 1964

earthquake and sillation by the Copper Rjver. When razor clam
populations were already at a low level, the sea otter pop.ulations
in'0rca Inlet increased, and predation by sea otters.on the clams
may now be preventing any jncrease in abundance (ADF&G 1983a'
Johnson 1982) . Razor cl ams are sti I I abundant 'i n tie Copper
Ri ver-Control I er Bay area ; however, 'l ogi sti cs probl ems make

harvest difficult in thjs area (ibid.). The 0rca Inlet area will
remain closed until sampling, which is conducted regu'lar1y to
check for paralytic sheilfiah poisoning, shows an increase in
abundance (ADF&G 1982b, 1983a).

E. Significance of Particular Use Areas
Ar6as of historical harvest in the Cordova area are 0rca Inlet,
Copper River Flats, and Controller Bay (ADF&G 1-978). Razor clam
hai^vest areas are mapped on a 1:250,000-scale reference map, which
supplements this report.
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I.

Commercial Harrest of Shrimp

POPULATION MANAGEMENT HISTORY

A. Introduction
Pandalid shrimp management in the Southcentra'l Region is defined
by two management areas: Lower Cook Inlet (LCI) and Prince Wi'l'liam
Sound (P51S): There is no commercial shrimp harvest in Upper Cook

Inlet, the third management area found in the Southcentral Region.
The minagement history and present status of the commercia'l shrimp
fishery will be described by management area and the districts
that further subdivide the management areas.

B. Sunmary of the Regional Fishery
1. Hirvest sunmary. Two methods are used for commercial ly

ffitiO shrimp: trawling and pot fishing. The

trawl shiimp fishery primarily exploits the pink. shrimp
(Pandal us 6oreal i s ) ;. hqmPy .shrimp (9. goni ur,us ) , and
sTdEF[-rioe -ThFimp- (Pandalopsis dispar], 5ut -ncidental
harvests' of other sh'Finffiies-fT$ occurs (Midd]eton
1981). The pot shrimp fishery concentrates on the larger
coonstripe sfrrimp (Pandalus hypsinotus) and spot shrimp (!.
platyceros) (Middleton 1981).
SnFi*mpTarvests in the Southcentral Region have changed
considerab'ly with the development of the fishery in the past
l0 years. -LCI 

harvests have dominated the fishery. in this
region, with a total of 51.2 nil'lion pounds harvested between
1914 and 1983 (taUte 1). Total harvest in PhlS was 3.5
million pounds for the same time period (taUte 2).

2. Managerial authority. Management of the commercial shrimp
ffi by the Alaska Board of Fisheries and
impl emented by the Al aska Department of Fi sh and Game

(ADF&G), Commercial Fisheries Division. Shrimp management in
the southcentral Region i s compri sed of three shrimp
statistical areas: 1) Area E, PWS;2) Area H, Cook Inlet; and
3) Area G, Outer Cook Inlet. Each statist'ical area consists
of 1) a registrat'ion area, comprised of all the waters within
the statistical area that are territorial waters of Alaska,
and 2) an adjacent seaward biological influence zone (ADF&G

1983a ) .3. Gear types. Shrimp may be harvested corrnercial'ly by pots or
Trawls. ft'lore detai'led descriptions of the gear are given in
section II.B.3. below.)

4. Period of use. Fishing seasons differ by management area for
Eh-fi'an,esT-6'f shrimp in the Southcentral Region. In Area E,
Pl,lS, shrimp may be taken by traw'ls between May and -February-
Shrimp are usua'l1y taken by pots from about April through
November ( ibid. ).
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In Area H, LCI, the commercial shrimp pot and trawl seasons
are primari 1y June 1 through March 30, wi th special
regulitions outlined for Kachemak Bay (see section II.B.4.
below) (ibid.).
In Area G,0uter Cook Inlet, there'is no closed season for
taking shrimp with pots or trawls (ibid. ). Individual
districts may be opened or closed by emergency order during
the season.

II. LCI MANAGEMENT AREA

A. Boundaries
The LCI Management Area is comprised of all the waters west of the
longitude of Cape Fa'irfjeld (148"50't,{), north of the latitude of
Cape Douglas (S8"SZ'N), and south of the latitude of Anchor Point.
Thil Lower Cook Inl et Management Area i s divided i nto five
shellfish districts, which are grouped jnto three "Guideline
Harvest Level" areas: 1) Southern District, 2) Kam'ishak Bay and
Barren Islands districts, and 3) Outer and Eastern districts (Kyle
et al . 1983).
The djstricts are further grouped into the two statistical areas
for purposes of registering to fish for shrimp. Statistical Area
H, or Cook Inlet, is comprised of the Southern, Kamishak Bay,-an9
Barren Islands distrjcts, and Stat'istical Area G, or Outer Cook

In'let, is comprised of the 0uter and Eastern districts (map.1).
During the period July 1, 1984, to December 31, 1984, the. boundary
line betwedn Area G- (0uter Cook Inlet) and Area E (Ptlls) was

changed by emergency order for shrimp management. The change
moved the eastern boundary of Area G from the'longitude of Cape

Faj rfiel d to the 'l ongi tude of Cape Puget. The change was

imp'lemented only for the .|984 
season by emergency order because

past fisherjes-in Area G have indicated that concentrations of
shrimp east and west of Cape Fairfield may be of the same stock
and should be harvested under one statistical area. Area E shrimp
fishermen have no record of participation in the area between Cape
Fairfield and Cape Puget. However, Area G trawl shrimp fishermen
have fished up to Cape Fairfield, and it appears that these stocks
extend east toward Cape Puget. To avoid the necessity of
off-'loading shrimp caught in Area G and being reinspected and
registered for Area E to fish this area between the twg capes,
movement of the line is justified to explore and harvest shrimp of
the same stock. Area G fishermen volunteered to provide the
department with 'log book information and collect samples from Area
G and espec'ia'lly this new area between the two capes in an effort
to assist the department in gathering more information on these
stocks (ADF&G 1984).
Area H is an exclusive registration
is a nonexclusive registration
regu'lations (ADF&G 1983a ) i nc'lude
vessels registered to fjsh in Area

trawl-fishing area, and Area G

area. The shrimp management
a provision that shrimP trawl
H may also register to fish in
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B.

Area G. Both Areas H and G are nonexclusive registration areas
for shrimp pot fishing.
Within the Southern District, the upper portion of Kachemak Bay
northeast of a ljne from the end of Homer Sp'it to Glacier Spit has
been closed to trawl fishing since the start of the fishery
(map 2). This area is a nursery and rearing area for iuvenile
shrimp (Davis 1982).
Fishery Description and Reported Harvest
1. Historical harvest summary. The shrimp trawl and pot fisher-

on a smal l scale bY local area
fishermen during the late 1950's and early 1960's in LCI.
Until the 1970's, the shrimp industry r^,as operated at low
levels because of few operating large-sca1e processing
facilities and low market demand (ibid.).
By 1970, mechanical peelers were installed'in processing
facilities in Homer, which increased the production capacity
for trawl-caught shrimp. Historical shrimp trawl catches
range from a low of 25,000 lb in 1968 to a high of 7,186,000
lb in 1978 (ibid.). The annual number of shrimp trawl
vessels fished has ranged from I to 22 between the early
1960's and the present. Catch data over the past 10 years
(I974-1983) reflect changes in the fishery and increased
harvest levels brought about by higher market demand and the
increased production capabilities of processing facilities
(taUte 3). The l0-year average shrimp trawl catch for this
period was 4,808,000 lb.
The historical pot shrimp harvest in LCI has followed similar
trends, with an increased market demand for the large pot
shrimp occurring in the early 1970's (Davis 1983). A record
high catch of 685,200 lb was taken in L974 by 44 vessels.
This can be compared to record low catches of 131 lb in 1963.
The average shrimp pot catch in LCI during the period
L962-1970 was 5,100 lb (ib'id.). During the past 10 years
(I974-1983), the average shrimp pot catch has been 310,000
lb. Shrimp pot catches have been regulated by seasons and
guideline harvest levels since 1977, so lower catches in
iecent years reflect this regulation (taUte 4).

2. Recent harJg!I_:gryqly.. Total harvest of po-t- and trawl
74 and 1983 was 51.2 mi'llion pounds.

Annual shrimp trawl harvests remained at a high level of
about 5.0 million pounds through 1981. Guideline harvest
levels for the trawl fishery were established in I97l and
were set at 5.0 million pounds. In 1982, traw'l harvests
dropped to 3.95 mi I I ion pounds, reflecting the reduced
guide'line harvest levels of 1.0 million pounds in each of
three seasons. Vessel effort during the 1982-1983 season
ranged from 3 to 13 in any given week, and a total of L4
different vessels fished during the year. This compares to
the 1981-1982 season when 2 to 19 vessels fished, with a
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total of 23 vessels partic'ipating throughout the season (Kyle
et al . 1983).
Guideline harvest levels were lowered (to t.0 mjllion pounds)

during the 1982-1983 season because ADF&G shrimp trawl index
surveis i ndi cated record I ow popu'latjon abunda.nces . Duri ng

the m-onth of May 1982, the shrimp survey showed 9 Pgputalign
abundance of +.fOg miilion pounds of shrimp availab'le. This
was 40% below historic low levels of index values that have

sustained a 5.0 million pound harvest (ibid.). Low abundance

of humpy shrimp has caused the main reductjon in shrimp
biomass,- but there is evidence of declining trends in al'l
other shrimp species as wel'l (Kyle et al. 1983, Davis 1982).
The 1983 and 1984 Cook Inlet cormercial shrimp trawl fishery
suffered again from low abundance of shrimp stocks. The

fishery wai closed in July 1983 because of continued low
catchei duri ng the annua I 

- 
'i ndex surveys conducted by tll.

ADF&G (Hammars-trom 1984). One season, January-February 1984'
was opened only after intensive computer-assi.sted ana'lysis of
survey data fiom prior years (ibid.). Du.ring this season,
524 ,LA7 I b of shi^'imp were harvested under the . gui del i ne

harvest level of 500,000 1b. Species composition data showed

a continued lack of humpy shrimp in all areas as compared to
other years ( ibjd. ).
Present guideline harvest levels for the 1984-1985 season are
set basei on the jndex survey and may be adiusted as needed.
Seasons usually consist of 10 weekly openings. The May 1?84
shrimp trawl iurvey indicated an abundance of 4.1 million
pounds. This is an increase from the record low May 1983

index of 2,9 million pounds.
The recent shrimp pot harvests have al so been severely
affected by low itrrimp population abundances in LCI. The

Ig82 total- harvest was 168,500 lb, continuing a downward
harvest trend since the L977 harvest of 465,400 lb (table 4).
Guideline harvest levels were held at the lower end of the
established range (50,000-100,000 lb per season) during. the
1982-1983 season because of I ow popul ation abundance
indicated by the shrimp pot surveys (Ky'le et al. 1983)
Harvest methods. Shrimp are harvested commercia'l1y w'ith both
offiwTs and pots. Shrimp pot gear consjsts of_ many

shapes and sizes, and vessels used.to transport and haul pot:
are'typically 32-38 ft in 'length (Davis 1983). Shrimp trawl
vesseli are 

-typically 
50-80 ft in 'length, and each vessel

fishes a sing'le ottei trawl. The otter trawls are 60 to 100

ft wide at the foot rope (Davis 1982). Trawl gear lus
dominated the harvest historical ly, but increased market
demand for the larger pot shrimp species has caused increased
effort by pot fjs-hermen (numbbr'of vessels fished) during
recent years.

4. period bf use. The shrimp trawl fishery runs from !u'ly 1

TfiFourih-la-rch-:t in Cook'Inlet. The Southern District is

3.
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c.

managed under regulations adopted by the Board of Fisheries
in 1.977 in the "Kachemak Bay Shrimp Management Plan." Under
thi s pl an, three three-month trawl fishery seasons were
establ i shed, runni ng consecuti ve'ly from July I through
March 31. Each season is further divided into weekly
periods, and a minimum of nine weeks are fished in each
season. Weekly periods are announced in-season by emergency
order as survey and catch data are analyzed. Increased
competition and subsequently increased efficiency of traw'l
shrimp harvests have caused changes in catch per unit effort
in recent years. Thus, quotas are often reached within hours
of an opening, and fishing periods have tended to become
shorter (Davis 1982).
All other districts in LCI are open to shrimp trawl fishing
from June 1 through March 31 (ADF&G 1983a).
The shrimp pot fishery also operates annually on a three
season plan in the Southern District. Shrimp pot fishery
seasons are as follows: 1) June 1 through September 15;
2) November 1 through December 31; and 3) February 1 through
l'larch 31. Seasonal fishing time and harvest level
adjustments are made by emergency order in-season as index
survey and catch data are analyzed (Middleton 1981).
Al I other areas of the LCI Management Area are open to shrimp
pot fishing June 1 through March 31. Management regulations
in Lower Cook Inlet do not allow shrimp fishing (pot or
trawl) from April 1 through May 31 in order to protect the
egg-bearing females during the spring egg hatch period (Davis
1e82 ) .

Management Objectives and Considerations
The Southern District of the LCI Shrimp Management Area has been
managed under the Kachemak Bay Trawl Shrimp Management Plan since
1979. Because the primary shrimp harvest area for both traw'l and
pot fishing is in Kachemak Bay, both management and research have
been focused on this area (Davis 1980). The p'lan is organized to
maintain the present harvest characteristics in a way simj'lar to
historic fishing. By setting guide'line harvest levels and seasons
for fishing, the p'lan seeks to ensure that al I species and
segments of the stocks are harvested (Davis 1982). It states that
guidel ine harvest levels should remain conservative until an
adequate data base can be established to just'ify any substantial
increase 'in the harvest. Management regulations and periods of
fishing are based on preseason abundance index surveys conducted
by the ADF&G. Two or more trawl index surveys (May and 0ctober)
and three pot index surveys (May, 0ctober, March) are conducted
each year. In addition to the estimates of shrimp abundance made
from the index surveys, in-season catch sampling is conducted to
determine species composition, weight, and 'length frequencies.
Also, catch per unit of effort (by commercial trawl vessels)
information is col lected to indicate seasonal abundance and
trawler efficiency (ibid. ). These data al low for adjusting
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D.

E.

in-season fishing schedules and providing an optimal sustained
yield for the shrimp resources.
ihe objectives of shrimp monitoring are to regulate the corrnercial
fisheries to meet the gu'ideline harvest levels specified by the
Kachemak Bay Trawl Shrimp Management P] an, to enumerate the
commercial harvests, and to evaluate management strategies and
their effect on the shrimp resources of LCI (ADF&G 1983a).
Population abundance of coonstripe shrimp, the major pot shrimp
species, is determined by 1) the shrimp pot index surveys'
2) research index trawl surveys, and 3) ir-season catch sampling
oi commercial shrimp trawlers (Davis 1983a).
Research trawl indexes of abundance have been used as indicators
of popul at'ion trends when compared to other sur_veys conducted
duri'ng similar time periods (ibid.). Catch sampling of shrimp
trawlers has also prov'ided information on the relatjve abundance
of coonstripe shrimp through determ'ining the species composition
of the catch. This information has suggested a gradua'l decljne of
coonstripe shrimp popu'lations through the 1970's (jb'id.). The pot
index surveys have been conducted three times yearly sjnce May

!978, and they have indjcated a general decl ining trend in
coonstripe shrimp abundance (ibid. ).
The index trawl and pot surveys have also provided information on

the abundance of other fish species. The coonstripe shrimp
popul ati on decl i ne has paral I el ed s imi I ar reducti ons of other
pandalid shrimp species in the Southcentral Region, At the-same
time, the abundance of groundfish species such as hal ibut
(Hippoglossus stenolelis), -gray cod (Gadus . macroc.ePhllus) ' 9ndp ) has increased dramatically during
lhe years_lTr wn-icfr-Tti-sFfimp populations decl ined (i!id. ). It is
speculated that these groundfish species prey heavjly on shrimp
juveniles and adults, thereby contributing to part of the overall
shrimp population decline. Changes in oceanographic conditions as
influenced by "El Nino" are speculated to have occurred and may

have adverseiy affected shrimp populations (Merrett .|985).

Significance of Particular Use Areas
A leries of reference maps have been prepared for use with this
report. The categories of mapped informat'ion are species-specific
and include the following:
" Commercjal shrimp harvest areas
Economic Value
Information concerning the value of shrimp within the Southcentral
Region'is presented in the Economic 0verviews of Fish and Wildlife
vol ume.

MANAGEMENT AREA
Boundari es
The PWS Management Area (Stat'istical Area E) is bounded on the
west by the longitude of Cape Fairfield (148"50'W), on the east by
the longitude of Cape Suckling (143'53'W), and seaward by the 400
fathom (732 m) depth contour. A single district, Icy Bay, is

III. PI,JS

A.
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B.

defined for shrimp management purposes in Pl,lS. The Icy Bay
District cons'ists of all waters west of a line from the northern-
most tip of Point Countess to the southernmost tip of Chenega
Point and west of a line from the northernmost tip of Chenega
Is]and to the southernmost tip of Point Nowell (see map 3) (ADF&G

1983a ) .
Fishery Description and Reported Harvest
1. HarvesL.s!mma1,y. The shrimp fishery in PbIS is a re'latively

rece.nffiger-fand has increased in importance since the late
1970's as a consequence of higher market demands. Until
1981, the shrimp fishery occurred continuously throughout the
year. Hjstorical catches of pot shrimp have been recorded
!ince 1960, with none reported in 1961 and 1966. Total
harvest of pot and trawl shrimp between 1974 and 1983 was 3.5
mi I I ion pounds. The record high shrimp pot catch of
178,507 lb was taken in 1982. Record high harvests for the
shrimp trawl fishery occurred in 1979, when 634'518 lb were
taken by four vessels. The record low trawl catch was made

in !974, when 1,345 lb were caught. No trawl catches were
reported prior to 1972. Effort during the 1970's was quite
variable because of low market demands. The average catch of
pot shrimp over 10 years , I974-1983, was 66'591 lb; the
average catch of trawl shrimp over the period 1974-1983 was

280,646 lb (table 2).
The primary pot fishery occurs in central and western Pl.lS'

whereas nearly all of the trawl fishery takes place in Icy
Bay. Trawl harvests, comprising L0% of the total traw'l
catch, also occurred in Simpson Bay in eastern Pl.lS in 1983
(see map 4) (Kimker 1984).
The shrimp pot fishery concentrates on the spot shrimp and
coonstripe shrimp. The spot shrimp is the largest of the two
species and is targeted on because it demands a higher market
value. In 1982 and 1983, spot shrimp comprised 96% and 93%

of the tota'l pot harvest, respectively. The remainder of the
harvests were coonstripe shrimp, with incidental catches of
pink shrimp.
ihe shrimp trawl fishery primari'ly exploits pink shrimp. In
1983, pink shrimp comprised 99% of the total trawl harvest,
while ipot, sidestripe, and coonstripe shrimp comprised 1% of
the harvest ( ibid. ).
Catch and effort in the shrimp pot fishery in Pt^lS have
increased dramatical'ly since 1977. Prior to 1977' no data
are available on harvest effort. Nine vessels operated in
1977, and by 1983 71 vessels fished with pots. Trawl vesse'l
effort has remained at fair'ly 1ow numbers, ranging from 4 to
13 vessels between 1978 and 1983. Most of the catch is
delivered to Seward, ll|hittier, or Valdez, and small amounts
are taken to Cordova or outside Alaska.

2. Harvest methods. Cornnercial shrimp harvest methods in Plrls

are TFe sarne as those described for LCI in section II.B.3.
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C.

above. In addition to otter trawls, beam trawls are util'ized
in the trawl fishery. Effort by shrimp pot fishermen in Pl'lS

is much greater than by trawl fishermen, but the commercial
harvest is dominated 'in bulk by the trawlers.

3. Period of use. The shrimp pot harvest season in PWS operated
year-rourui untit 1982, when the Alaska Board of Fisheries
established a regu'latory season from April 1 through November
30. The closed period, December 1 through March 31, was
designed to protect the peak egg hatch period. A guideline
harvest range of 75,000 to 145'000 lb was also established
(ibid.). Harvests in 1983 exceeded the upper 'limit of this
range, and the fishery was closed by emergency order on
August 30. It is anticipated that future effort and fishing
efficiency will increase, so the season may be limited again
by the upper level of the guide'line harvest range.
The trawl harvest season in PWS has also been regu'lated since
1982 and is open from May 1 to February 28. A guideline
harvest range for the Icy Bay District is set at 200'000 to
650,000 lb.

Management Obiectives and Considerations
The management objectives of the PWS shrimp fishery are to retain
the optimal reproductive capacity of shrimp stocks yet provide for
commercial harvest (ADF&G 1983b).
Management of the shrimp fishery is relat'ive1y new in PWS because
the -fishery has only recently increased to higher levels of
harvest. The department is faced with such problems as there
being no practical method of implementing a minimum lega'l size,
the difficulty in assessing bjomass, closed-fishing violations'
and nonbiological interference (Kimker 1984).
Because of the increased harvest levels of shrimp in PWS during
recent years, biologists are concerned with the potential of
approaching or exceeding the maximum sustained yield of the shrimp
resources. The guideline harvest levels and fishing seasons were
set by the Alaska Board of Fisheries in 1982 until further
research could be conducted on the life histories and resource
status of the shrimp species in Pt^lS (ibid.).
The department began shrimp research work by collecting data on
length frequencies and on the incidence of egg-bearing females.
An effort has been made to increase the accuracy of cornmercial
harvest informat'ion, because management is based on reported catch
(fi sh tickets) , dockside sampl ing, and fishermen/processor
interviews (ADF&G 1983b). In 1982, a tagg'ing study of spot shrimp
was jnitiated to determine the primary locations of large shrimp
and to define shrimp stocks, migration, and growth. Tag recover-
ies have allowed identification of growth and change in the
egg-bearing status of PI,JS shrimp. No significant movement of
shrimp has yet been observed. The project is expected to continue
through 1984 (Kimker 1984).
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S'igni ficance of Particu'lar Use Areas
A series of reference maps have been prepared for use with this
report. The categories of mapped information are species-specific
and include the following:o Commercial shrimp harvest areas
Economic Value
Information concerning the value of shrimp within the Southcentral
Region is presented in the Economic 0verviews of Fish and Wildlife
vol ume.
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I.

Sport Use and Economic Value of
Selected Freshwater Resident and Anadromous Fish Species

POPULATION I.IANAGEMENT HI STORY

A. Selected Species
This narrative and the accompanying maps present available
information on the recreational (sport) fisheries use of a group
of anadromous and freshwater resident fish species found in the
Southcentral Region. This group of fish includes all five species
of North American Pacific salmon (chinook, coho, sockeye, pink,
and chum), char (Dolly Varden/arctic char), steelhead trout,
rainbow trout, and arctic arayling. These species were selected
for inclusion in the Southcentral Guide because of their
representative life histories and habitat requirements and their
relative importance within the Southcentral Region's recreational
fisheries. In addition, where important harvests of other spec'ies
(i.e., whitefish, burbot, and lake trout) take place, a general
sumrary is provided in the appropriate harvest survey area summary
(I.E.1 to 7 below).

B. Management History
1. Management agency jurisdjction. The territory of A]aska

established a sport fish management program in 1951. Program
activities were concentrated on inventory studies, lake
rehabilitation, and trout stocking on lakes and streams near
population centers and bordering the highway system (ADF&G

1957). l'Jith the granting of statehood in 1959, the ADF&G,
Sport Fish Division, assumed full contro'l of the sport fish
resources. Primary regulatory authority is vested in the
Alaska Board of Fisheries. Following statehood, the Division
of Sport Fi sh began recei vi ng federal funds from the
D'ingell-Johnson (D-J) Bill and was able to initiate several
research projects in addition to extending its management
program (ADF&G 1959).

2. Management objectives. During the ear'ly years of resource
management, sportfishing was viewed as a minor factor in
context of the management of cornmercially harvested species.
The sport fisheries of the state were not intense enough to
damage stocks. The management objective was simply to accum-
ulate basic survey information on the fishery resources.
l.lith rapid population expansion and industrial development
came many more user groups, including an ever-increas'ing
recreational 1y oriented population. Gradual ly, management
objectives began to focus on stocks and areas having
potential for overharvest. As natural fish stocks around
cities and towns began to decrease and easily accessible
sport fisheries began to get crowded, new fisheries were
devel oped. In response to publ i c demand for qual i ty
recreational fishing opportunit'ies, standard fishery
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c.

management practices that had been aimed primari'ly at
maximizing numbers of fish available for harvest (yield) were
refined to meet the aesthetic, socialr dfld psychological
needs of people. A multi-user group philosophy and a
qua'lity fishing concept were incorporated into Alaska sport
fish management in the 1960's. Since 1.966, the ADF&G has
been managing selected streams and drainages in Bristol Bay
and upper Cook Inlet for "trophy" rainbow trout. This
program emphasizes quality fishing for a unique strain of
native rainbow trout.
Recreational fjsheries have grown tremendously since state-
hood and now play a significant role in total fisheries
management (Mi 'l I s 1983 ) . Al as ka statewi de sportfi shi ng
regul ations now address access to and devel opment near
recreational fisheries. Bag limits and/or gear have become
restni ctive to prevent overharvest and di stri bute the
available larger fish among more anglers, thus affording the
optimum possible opportunity per angler for taking large, or
trophy-size, fish (Andrews n.d.).
Artificial (stocked) urban fisheries also continue to be
created adjacent to population centers and are enthusias-
tical 1y used.

Alaska Statewide Sport Fish Harvest Program
1. Program history. In the early years of statehood, when

qua'lity, uncrowded sportfishing was readily available, large
sport fisheries urere few and easi1y monitored. 0n-site creel
census surveys of the more intensively fished waters, rather
than the compulsory statewide reporting as required of the
cornmercial fishing industry, provided the information needed
for proper management of the sport fish populations.
Detailed statistics were not kept on the sport harvest of
fish in Alaska prior to 1977, except where a knowledge of the
effort and catch was requi red for protective in-season
management or to ensure compl iance wi th regu'l atory and
management policjes, quotas, and guidelines (Mills 1983).
Annual sport harvest estjmates for ADF&G management areas
were based on area sport fish biologists' own knowledge and
observations, in addition to creel census data. These
"historjcal" annual management area harvest estimates are
therefore subjective, limited in total scope, and should be
considered minimum harvest estimates. The annual sport
harvest estimates of salmon caught in Alaska as reported to
the Technical Conmittee of the INPFC and published in their
annual Statistical Yearbook are examples of such historical
data (Mi11s, pers. comm.).
Essential for regulation and management of Alaska's sport
fisheries and for total regulation, management, and alloca-
tion of multiple-use fisheries is a statewide data base of
information on where sportfishing occurs, the extent of
participation, the preferences of participants, and the
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species and numbers of major sport fishes being harvested.
Statewide on-site creel censuses were considered proh'ibit-
ive'ly costly. To meet this data need in 1977, the ADF&G'

Diviiion of Sport Fish, combined a postal survey wjth creel
censuses to obtain annual estimates of effort and harvest for
major Alaskan sport-caught species by area and fishery (Mills
1933). Southcentral Regional harvest survey areas and
boundaries are delineated on map 1. This program is in its
eighth year of operation.

2. Applicalion of data. Detailed tabulations of annual effort
@on, area, fishery, and species for 1977
through 1982 may be found in Mills (1979-1983). !!*g.y
tablei of annual (1977-1982) Southcentral Region sportfishing
effort and harvest data have been prepared and are included
i n thi s narrat'ive for easy reference. hlhen us'ing these
tables, it is important to remember that effort is reported
by'lake or river system, not by species. Thus data'in tables
1 through B include effort directed toward species, such-as
whitefish, not addressed in these narratives. It is also
important to remember that harvest data include only those
fish caught and kept, not those caught and released. In this
wdy, harvest totals that are of most direct importance for
management are readjly available. However, the importance of
recreational fisheries where catch and release is a common

practice (such as the Talachuitna River rainbow trout and
Gulkana River grayling fishepies) may be underestimated if
evaluated on the basis of these tables alone.

Regional Harvest Surnmary
1. Harvest methods. Sportfishing for salmon, char, steelhead

ffi'ffiffi60w trout, arctic grayling, lake trout, burbot,
and other spec'ies jn the Southcentral Region js perm'itted by
the use of hook and line on1y. Spear fishing is allowed for
northern p'i ke reg'ionwi de and i n the Upper Copper-Upper
Susjtna River Area from 0ctober 1 through March 31 for
whitefish (ADF&G 1984a).

2. Angler effort. Sportfishing effort in the Southcentral
Reg-ion-Fas-TnEreased by nearly 25% since 1977 (taUte 1). In
1982, sport anglers spent over 980'000 man-days fishing in
the Southcentral Region. Since 7977, an average of 64% of
the total number of angler-days fished in Alaska were in the
Southcentral Region (Mjlls 1983). Within the Southcentral
Region, over half of the annual effort takes place on the
Kenai Peninsula. Freshwater areas account for the majority
of the effort; however, about 20% of the effort in the
Southcentral Region is expended in saltwater areas of the
Kenai Peninsula.
Harvest data. Rainbow trout, sockeye salmon, pink salmon'
Eoffi'o -Efrnon, and char are general ly the most heavi'ly
exploited sport fish in the Southcentral Region. The smelt
harvest is usually the largest in the Southcentral Region in

3.
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E.

terms of numbers. Smelt, however, are small fish that are
taken by dipnetting. The smelt harvest, therefore, though
large in terms of numbers of fish, is not comparable to the
hook-and-line harvest of other species.
In the following sections, general harvest informat'ion will
be presented for each sport fjsh postal survey area. This
discussion will be followed by more detailed narratives
discussing the sport harvest of each selected species in each
survey area.

Harvest Survey Areas
1. Glennallen Area:

a. Boundaries. The Glennal len Area (Sport Fish Postal
ffi[elTtrea I, i]lustrated on map 1) includes all waters
and tributaries of the Copper River upstream from a line
between the south bank of Ha'ley Creek and the south bank
of Canyon Creek in Wood Canyon; this area also includes
the upper Susitna drainage from its confluence with the
0shetna River. It does not include the Oshetna River.
Crosswind, Tyone, Van, Paxson, Summit, Strelna, Sculpin,
Hudson, and Susitna lakes, Lake Louise, and the Gulkana
River are within this area (ADF&G 1984b).

b. Major watersheds and significant fisheries. Most of the
i s on waters

adjacent to the highway system (t'lill'iams and Potterville
1983); however, many lake trout and rainbow trout
fishermen f1y into more remote areas (ADF&G L977a), and
the Hanagitna Rjver supports a f'ly-in fall steelhead
fishery (ibid.). The principal lake-dwe11ing species
caught by recreational anglers are the 'indigenous stocks
of burbot, lake trout, and arctic grayling, and stocked
populations of rainbow trout and coho salmon ([,Jilliams
and Potterville 1983).
In 1982,60% of the lake trout harvest and 83% of the
burbot harvest in the Southcentral Region was taken from
the Gl ennal I en Area . The Gl ennal I en Area grayl i ng
harvest is also significant regionwide, contributing 61%
of the total Southcentral Region grayling harvest in
L982. Twenty percent of the Southcentral Region harvest
of land-locked coho and 2% of the rainbow trout harvest
a'lso came from the Glennallen Area.
The greatest amount of ang'ler effort on lakes of the
Glennallen Area is expended on Lakes Louise, Susitna,
and Tyone (taUt e 2), where burbot, lake trout, and
grayling are harvested. Paxson, Summit, and Crosswind
lakes also support significant harvests of these three
species. Crosswind Lake is a f1y-in fishery. Many
smaller roadside lakes, such as Two Mile and Three Mile
lakes on the Edgerton Highway and Scu'lpin, Strelna, and
Van ( Si I ver) I akes on the McCarthy Road, support
fisheries for rainbow trout or land-locked coho salmon.
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The Glennallen Area supports the largest burbot and lake
trout harvest of any Southcentral Area (tables 9 and
10). The burbot sport harvest takes place in the
winter. Burbot are taken with baited set lines. Alaska
sportfishing regulations require that these lines be
checked at-least once in every Z4-hour peniod (ADF&G

1984a). Commonly, the l'ines are checked late in the
eveni ng and then I eft unti I the fo1 'l owi ng morni ng

(Williams 1969). Lakes Loujse, Susitna, and Tyone
contribute the largest number of burbot to the sport
harvest each year (taUte 9); however, many other lakes
are also used. The most important factor inf'luencing
the spread of this sport fishery has. been the snow-
machine (ADF&G 1977a, Wi I I iams 1970). The use of
snowmachines allows the fishermen to travel to remote
lakes or the far shores of 1 arge I akes contai ning
unexploited populatjons (ibid.). Other important burbot
lakes in the Glennallen Area include Tolsona and Moose
lakes (Williams 1975, ADF&G 1978b) and Crosswind Lake
(ADF&c 1e78b).
The largest harvests of lake trout are taken from lakes
Loui se, Susi tna , and Tyone, fo1 I owed by Paxson and
Summi t I akes. Lake trout f ish'ing i s genera'l ly most
popular in spring and fall when the trout enter shallow,
near shore waters to feed.
The stream-dwe1 1 ing species most often taken in the
Glennallen Area by sport anglers are gray'ling' char,
rainbow trout, and chjnook and sockeye salmon (Williams
and Potterville 1983). In 1982, 6% of the Southcentral
Region chinook salmon harvest and 3% of the Southcentral
sockeye salmon harvest were taken from the Glennallen
Area.
Whitefish are also harvested in the Glennallen Area. A

whitefish sport fishery takes place in October on the
S'lana River near Tok. These fish are taken at night
with spears, us'ing lanterns for illumination (W'ilf iams
and Potterville 1981). Both humpback and round white-
fish are taken.
The Gulkana River supports the most important sport
fishery'in the Upper Copper River drainage ([,J'illiams
1979). It is para'lleled by the Richardson Highway and
has several easy access points for anglers ( ibjd. ).
This stream supports the second most productive grayling
fishery in Alaska (l'titts 1982), along with a substantial
harvest of rainbow trout and chinook and sockeye salmon.
The Gul kana draws anglers from both Anchorage and
Fairbanks, in addition to local area resjdents (hlilliams
and Potterville 1980). Anglers floating the Gulkana
River from Paxson Lake to Sourdough catch the most
grayling and release the maiority of those they catch
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2.

(l^lilliams and Potterville 1983, Williams and Potterville
1980). The majority of the salmon harvested jn the
Gul kana are caught by powerboat angl ers between
Sourdough and the confluence of the West Fork and the
main stem of the Gulkana River (trli'lliams and Pottervi'l'le
1981). A fishery for chinook salmon also takes place at
the mouth of Mendeltna Creek, which drains into Tolsona
Lake, and at Kaina Creek, which drains into Tazlina Lake
(lrJil I iams and Pottervil le 1983).

Prince hJilliam Sound (Pt,lS) Area:
a. Boundaries. The PWS Area (Sport Fish Postal Survey Area

il-TlTuslt-rated on map 1) i ncl udes a'l 'l sal twater and
freshwater drainages from Cape Suckling on the east
through Pl^lS to Cape Puget ('including Cape Suckling, as
well as waters emptying into Port Bainbridge). Also
included is that portion of the Copper River drainage
downstream of a line between the south bank of Haley
Creek and the south bank of Canyon Creek in Wood Canyon.
Valdez Bay; Passage Canal (Whittier); Eshamy and Shrode
creeks; Eyak, Coghi'11, and Pigot rivers; and Eshamy and
Shrode lakes are within this area (ADF&G 1984b).

b. Major watersheds and significant fisheries:
(1) SqLt !,ater. ln 1977 through 1982, an average of 5%

6T-TIiE-Total Southcentral Region sportfishing
effort was expended in the Pt,/S Anea (taUte 1).
Most of this effort was directed toward salt water
fi sheri es .
Fishing within the Cordova (Pl^lS) area is primari'ly
commercial 1y oriented (Wi I I iams and Pottervi I I e
1983). Sportfishing effort is li9ht and primarily
directed toward coho salmon, chinook salmon, and
halibut (ibid.). In the Valdez area, most of the
recreational angling opportunities are provided by
saltwater fisheries directed toward pink, chum, and
coho salmon, and bottomfish (ibid.). The community
of Valdez conducts a salmon derby in Valdez Bay in
August (ADF&G 1978a).
Saltwater fishing is a'lso becoming popular in the
western PWS (l.Jh'ittier) Area. There is some
concern, however, that the many small streams in
the area may not have the production capacity to
accommodate further increases in fishing effort
(De'l aney and Hepl er 1983 ) . Ang'lers wi th boats or
float olanes in the western PWS Area have access to
sockeye salmon at Eshamy Creek and Lagoon (Kubik
and Wadman 1979), Shrode Creek and Lake southeast
of Wh'ittier, and the Coghi'l I Ri ver northeast of
Whittier (Mills 1979-83). Pink salmon are
harvested in Passage Canal and, in lesser numbers,
in Eshamy Creek and Lagoon and the Coghill River
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3.

(ibid.). Coho salmon smolts are planted by the
Division of FRED in Passage Canal and are harvested
when they return as adu'l ts (Del aney and Hep'ler
1983) A small number of chum salmon are also taken
by boat anglers in areas such as Culross Passage
outside of Whitt'ier.
In 1982, 17% of the Southcentral Region pink salmon
harvest came from fresh and salt waters of the PWS

Area; however, the percentage harvested from PWS is
higher in odd-numbered years. In 1981, 34% of the
Southcentral Region pink salmon sport harvest was
taken in PWS. In 1982, 12% of the Southcentral
Region chum salmon sport harvest,9% of the coho
salmon sport harvest, I% of the chinook salmon
sport harvest, and 4% of the sockeye sport harvest
al so came from fresh and sal t waters of the Pl,lS

Area.
(2) Fresh water. In the Cordova area, freshwater

angTing-Is directed toward coho salmon, cutthroat
trout, and char (wittiams and Potterville 1983).
Large numbers of coho salmon and char are harvested
from the Eyak River each year (Mills 1979-1983).
In the Valdez area, all freshwater drainages into
Valdez Arm, with the exception of the Robe River
from May 15 to June 14, are closed to salmon
fish'ing, but char are taken 'in fair numbers
(t^lilliams and Potterville 1983).
In the Whjttier area, sockeye, pink, and a few chum
salmon, along wjth char, are taken from Schrode
Creek (t'titts 1979-83). A large harvest of sockeye
sal mon, a'long wi th pi nks and chum and a few char,
are taken from the Coghill River. Sockeyes and
pinks are also taken from Eshamy Lake. In L982, 8%

of the total Southcentral Region char harvest came
from PWS. 0n'ly a fraction of the Southcentral
Region rainbow trout harvest came from Pt^lS.

Knik Arm Drainage Area:
a. Boundaries. The Knik Arm Drainage Area (Sport Fish

FodET-il=rvey Area K, illustrated on map 1) includes all
watersheds of the Matanuska Rjver, Knik River, and
Little Susitna River, as well as east-side drainages of
the Susitna River from Cook Inlet north to, but not
including, the hlillow Creek drainage. It also includes
Knik Arm west of the Anchorage municipal boundary and
its drainages, including the Nancy Lake Recreation Area
and fish caught from the east bank of this portion of
the Susi tna R'i ver. The Fi sh Creek area i Wasi I I a 'Cottonwood, and Jim creeks; Wasilla, Finger, Lucille,
Nancy, and Big lakes; and the Kep'ler Lake complex are
within this area (ADF&G 1984b).
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b. Ma.ior watersheds and siqnificant fisheries. From L977
al southcen-

tral Region sportfishing effort was expended in the Knik
Arm Drainage Area (taUte 1). In 1982, L2% of the total
Southcentral Region sport harvest of chum salmon and L2%

of the harvest of anadromous coho salmon were taken from
the Knik Arm Drainage Area. The Knik Arm Drainage Area
also contributed 4% of the I9B2 Southcentral Region
sockeye salmon sport harvest, 2% of the pink salmon
sport hanvest, and I% of the sport harvest of large
(greater than 20 inches) chinook salmon. Small (1ess
than 20 inches) chinook salmon and land-locked coho
salmon are also taken jn the Knik Arm Drainage Area; 12%

of the Southcentral Region small chinook harvest and 46%

of the landlocked coho harvest were taken in the Knik
Arm Drainage Area in 1982. Rainbow trout, char, and
arctic grayling are also harvested by sport fishermen in
this area, along with lake trout and burbot (tables 11

and 12). The ra'inbow trout and char sport harvests are
the largest for freshwater species in this area' and
contribute ?3% and 78%, respectively, of the total
Southcentral Region harvest of each species.
The largest amount of sportfishing effort in the Knik
Arm Drainage Area is spent on the Ljttle Susitna River
(taUte 4). Data from the statewide harvest survey
(Mills 1979-1983) indicate that the Ljttle Sus'itna is
the second largest producer of freshwater-caught
anadromous coho salmon in the state (Bentz 1983). The
Little Susitna is also an important producer of sockeye,
chinook, p'ink, and chum salmon. Char, grayling, rainbow
trout, and a few burbot are also taken from the Little
Susitna River (Mills 1979-1983). The river is open to
salmon fjshing downstream from the Parks H'ighway bridge
to its mouth, a d'istance of 70 river mjles (Bentz 1983).
Most fishing, however, iS concentrated in an 8-mi
stretch of the upper river, just downstream of the Parks
Highway bridge, and at river miles 16 to 33 in the lower
section of the river around an undeveloped access s'ite
at the end of the Burma Road (ibid.). Some boat anglers
also launch from Anchorage and cross Knik Arm at high
tide, fish the lower river, and return to Anchorage at a
later high tide (ibid.). Shore fishermen are general'ly
restricted to a 1.5 mi stretch of rjver immedjate'ly
downstream of the Parks Highway bridge and to the area
around the end of the Burma Road access po'int. During
high-f'low periods, shore fishing at the Burma Road
access i s curtai I ed or el imj nated compl etely because
fi shi ng s j tes and banksi de trai I s become i nundated
(jbid.).
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4.

Other important sportfishing streams in the Knik Arm
Dra'i nage Area are Cottonwood Creek, Was i I I a Creek,
Rabbit Slough, and the Knik River and its tributaries
(espec i a1 

'ly 
J im Creek ) .

Cottonwood Creek produces a sport harvest of both coho
and sockeye salmon, a'long with rainbow trout and a few
char (Mil 1s 1979-83). During extreme high tides'
sportfish'ing effort in Cottonwood Creek is decreased
because the entire intertidal flood plain through which
the stream runs becomes flooded, and anglers cannot
reach the stream bank (Bentz 1983). Sockeye salmon are
also harvested around the mouth of Fish Creek, which
drains B'ig Lake.
Coho salmon, pink salmon, char, rainbow trout, and a few
chum salmon are also harvested from Wasilla Creek, which
drain into Knik Arm (l'litts 1979-1983). The Knik River
and its tributarjes, especial'ly Jim Creek, a'lso provide
a sport harvest of coho salmon, a'long with sockeye
salmon, chum salmon, and a few pink salmon and char.
Lakes i n the Kni k Arm Drai nage Area al so provide
important sportfishing opportunities. Fishing is
directed toward both stocked and natural populations.
In 1983, lL Matanuska-Susitna Valley lakes were stocked
with coho salmon, 20 with rainbow trout, and 3 with
arctjc grayling (ADF&G 1984h). Tables listing lakes
stocked with each species are included in the Distribu-
tion and Abundance narratives. Sportfishing effort
takes place on these lakes in summer and in winter, when
ang'lers fish for land-locked coho, rainbow trout, char,
lake trout, and burbot through the ice. Important 'lakes

and lake systems in the area include Big Lake, Kepler-
Bradley Lake complex, Wasilla Lake, Finger Lake' and
Lucille Lake and Nancy Lake and other lakes in the Nancy
Lake State Recreat'ional Area.

Anchorage Area:
a. Boundaries. The Anchorage Area (Sport Fi sh Postal

Strr"veji-ffia L,'illustrated on map 1) includes all marine
and fresh waters bounded by the Eklutna River drainage
on the north, Knik Arm on the west, Turnagain Arm to and
including the Portage Creek drainage on the south, and
the Chugach Mountains on the east. Included in this
area are boundary streams, that part of Knjk Arm east of
the Anchorage municipal boundary, and that part of
Turnagain Arm north of the Anchorage municipal boundary.
Ship, Bird, and Campbell creeks; Twentymile and Eagle
rivers; Jewel, Campbell Point, Sand, Lower Fire, Mirror'
0tter, C'lunie, Gwen, Sixmile, Green, Hillberg, Triangle,
C Street, Beach, Fish, and Cheny lakes are w'ithin this
area (ADF&G 1984b).
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5.

b. Major watersheds and significant fisheries_. From L977
Southcentra l

Region sportfishing effort was expended in the Anchorage
Area (taUte 1). In 1982, 37% of the total Southcentral
Region sport harvest of rainbow trout was taken from the
Anchorage Area. The Anchorage Area also contributed 11%

of the Southcentral Region land-locked coho salmon sport
harvest and 4% of the char sport harvest in 1982.
Significant harvests of pink salmon and anadromous coho
salmon are also taken from the Anchorage Area.
Most of the fishing effort in the Anchorage Area js
expended on stocked lakes (taUte 5). These lakes are
scattered throughout Anchorage and the adjoining
military bases. The major species and number of fish
caught in these lakes have varied from year to year,
depending upon variations in the stocking program. In
1983, rainbow trout were stocked in 23 Anchorage Area
lakes (ADF&G 1984h). A tab'le listing these lakes is
included in the rainbow trout Distribution and Abundance
narrative. Westchester Lagoon was planted with coho fry
in 1982, and in 1983 and 1984 Campbel] Creek was also
stocked with catchable rainbow trout.
A sport harvest of p'ink salmon, sockeye salmon, coho
salmon, char, and rainbow trout is taken from Anchorage
Area streams (Mills 1979-1983). General 1y, the most
productive stream fisheries are those for char in the
Twentymile and Eagle rivers and for pink salmon in Bird
Creek ( i bi d. ) . An early spri ng fi shery for eul acon
(smelt) also takes place in and around the mouth of the
Twentymile River (Browning 1976). The eulacon are
harvested with dip nets as they enter the river to
spawn. The eulacon harvest is now classified as a
persona'l use fishery.

East Side Susitna Drainage Area:
a. Boundaries. The East Side Susitna Drainage Area (Sport

TTsE--PoEa1 Survey Area M, i I I ustrated on map 1)
i nc'ludes al 'l drai nages of the Susi tna R j ver f rom i ts
confluence with the 0shetna River downstream to its
confluence with the Chulitna River near Talkeetna and
including the 0shetna River drainage; al I east-side
drainages of the Susitna River from Talkeetna to, and
including, tliIIow and Deception creeks on the south; and
al I east-s'ide drainages of the Middle Fork of the
Chulitna River, from near Summit to near Talkeetna.
This includes all fish caught while fishing from the
east bank of the Sus'itna and Chulitna rivers from Willow
Creek north to near Summit. Surrnit Lake, Broad Pass
Lakes, and other small lakes in the Summit area; and
Wi I low, Deception, Caswe'l 1 , Montana, Sunshine, Chuni I na

700



b.

(C'lear), Sheep, and L'ittle Willow creeks are within this
area (ADF&G 1984b).
l'lajor watersheds and s i gn'i f i cant fi sheri es. _ From 1977
ThFoulh-fg82'an average of 8.5% of the total Southcen-
tral Region sportfishing effort was expended in the East
Side Susitna Drainage Area (taUte 1). In L982, 66% of
the total Southcentral Region chum salmon harvest was
taken from thjs area. The East Side Susitna Drainage
Area also contributed 2I% of the I9BZ Southcentral
Region pink salmon sport harvest, 15% of the sma'll (less
than 20 inches) chinook salmon sport harvest, 4% of the
harvest of large chinook, 9% of the sea-run coho salmon
harvest, and l% of the sockeye salmon harvest. Arctic
grayf ing, rajnbow trout, char, and Iandlocked coho
salmon, are also taken from the East Side Susitna
Drainage Area, along wjth burbot and lake trout (tables
13 and 14). in 1982, 18% of the total Southcentral
Region arctic grayling sport harvest, 6% of the rainbow
trout harvest, and 5% of the char harvest was taken in
the east Susitna area.
The two streams receiving the greatest sportfishing
effort in the east Susitna area are Montana and Willow
creeks (tabte 6). Both streams are open to salmon
harvest. When the chinook salmon fishery is active'
these streams are open to fishing below the Parks
Highway on weekends on1y. Chinook, coho, and pink
salmon are all taken from these creeks, and sockeye are
taken around the mouths of the creeks as they travel up
the Susitna. Rainbow trout, char, and arctjc grayling
are also taken from Willow and Montana creeks.
Boat access to Willow Creek is available at the l,Jillow
Creek bridge on the Parks Highway and via Susitna
Landing on the Susitna River and Little t^l'illow Creek
(Bentz I9BZ). Access to Montana Creek is available
below the Parks Highway bridge (ADF&G 1984c). Until
recently, al I publ ic use of Montana Creek occurred
completely on private 1and, and access to fishing areas
has been blocked. The Alaska Division of Parks has,
however, recently acquired and developed property along
Montana Creek for publ i c sportfi shi ng access (ADF&G

1984c; Enge1, pers. comm.). The ADF&G, in its Fish and
hlildlife Resource Element for the Susitna Area Planning
Study, has proposed that Montana Creek be designated a
State Recreational River Corridor because of its large
numbers and diversity of fish and wildl ife and the
extensive pub'lic use of the area (ibid.). In 1980, more
than 68% of the Montana Creek sportfishing effort came
from Anchorage ang'lers (i bi d. ) .
0ther important sportfishing streams in the East Side
Susitna Drainage Area include Sheep, Little Willow,
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Caswel'1, Chunilna (Ctear), and Sunshine creeks. Pink
salmon and coho salmon are taken from a]'l these creeks.
Sockeye salmon are taken from the mouths of these
creeks, and chum sa'lmon are also taken in Sheep Creek,
Little Willow Creek, Sunshine Creek, and Clear Creek
(Mil'l s 1979-1983). Chinook salmon harvest occurs in
Caswell and Clear creeks (ibid.). Freshwater species
harvested in these creeks are rainbow trout, gray'ling,
char, and, in Sunshine Creek, a few burbot. In the
Susitna River drainage between Chunilna River confluence
and Devil Canyon, sportfishing occurs at Whiskers Creek,
Lane Creek, Fourth of July Creek, Indian River, and
Portage Creek (Sundet and Wenger 1984).
The designation of Chunilna (Clear) Creek as a State
Recreational River Corridor has been proposed by the
ADF&G (ADF&G 1984c). Clear Creek is high'ly rated as a
sportfishing stream by fishermen using powerboats and by
residents of the Chase I and Chase I I communi ties
( i bi d. ) . Access to Cl ear Creek i s primari 'ly by the
Alaska Railroad, local roads, and by powerboat up the
creek from Talkeetna (ADF&G 1984c, Hepler and Bentz
1984). The creek has more than 20 mi of fishable area
and, with the advent of recently proposed road construc-
tion for the Chase I, II, and III state subd'ivisions,
may be subiect to a 'large increase in angling pressure
(ibid.). A 'large percentage of this effort is directed
toward chinook salmon (Hepler and Bentz 1984); however,
there has traditionally also been a fishery for resident
fish species in Chunilna (Clear) Creek (t^|atsjo]d 1980).
Sheep Creek and the adjoining Goose Creek have also been
proposed as a State Recreational River Corridor (ADF&G

1984c). In terms of sportfishing effort in 1981 and
L982, Sheep Creek was the third most important east side
Susitna River stream (taUte 6). Sheep Creek is known
for its rainbow trout, arctic grayling, and pink, coho,
and chum salmon; sockeye salmon are taken at the mouth
(ADF&G 1984c). More than 26% of the total 1982 chum
salmon harvest in east side Susitna drainages was taken
from Sheep Creek (Mills 1983). In 1980, more than 77%

of this creek's sportfishing effort came from Anchorage
ang'lers (ADF&G 1984c). Most of the sportfish'ing for
salmon on Sheep Creek occurs below the Parks Highway
(ibid.). Very litt]e public access or land is available
to accommodate this use. Until the recent purchase of
five acres at the mouth of Sheep Creek, most of the
fishing on this creek was in trespass on private land
(ibid.). Sheep and Goose creeks could provide substan-
t'ia11y greater sportfishing opportunities if more land
and access were purchased below the highway (ibjd.).
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6. West Side Cook Inlet-West Side Susitna Drajnage Area:
a. Boundaries. The West Side Cook Inlet-West Side Susitna

DTffige Area (Sport Fi sh Postal Survey Area N,
illustrated on map 1) includes al'l west-side drainages
of the Susitna River, from 'its confluence with the
Chul itna River near Tal keetna to Cook Inlet; al I
west-side drainages of the Chuljtna River from Sunrnit to
its confluence with the Susjtna, near Talkeetna; and al'l
drainages emptying into Cook Inlet from the Susjtna
River to Cape Douglas and including Kamishak Bay and
other associated sal t water. Deshka, Talachul itna,
Chuitna, Theodore, and Lewis rivers; Alexander, Po1]y,
and Lake creeks; and Shell and Judd lakes are within
this area (ADF&G 1984b).

b. Major watersheds and significant fisheries. From 1977
Southcentral

Region sportfishing effort was expended in the West Side
Cook Inlet-West Side Susitna Drainage Area (tante 1).
In 1982, 43.5% of the total Southcentral Reg'ion harvest
of smal 'l ( 'less than 20 i nches ) chi nook sal mon was taken
from the West Side Cook Inlet-West Side Susitna Drainage
Area, along with 20% of the Southcentral Reg'ion harvest
of large chinook salmon. Sea-run coho salmon, chum
salmon, pink sa'lmon, and sockeye salmon are also taken
from West Side Cook Inlet-West Susitna Area streams.
Resident fish harvest includes arctic arayling, rainbow
trout, char, and a small number of burbot and lake trout
(tables 15 and 16). In 7982, 12% of the Southcentra'l
Region arctic Arayling harvest, 9% of the rainbow trout
harvest, and 8% of the burbot harvest was taken from the
West Cook Side Inlet-West Susitna Area.
The three most heavily fished streams in this area are
the Deshka River ( Kroto Creek) , Lake Creek, and
Alexander Creek. From 1977 through 1982, an average of
27% of the area's annual sport harvest effort has been
on the Deshka River, 20% on Lake Creek, and 17% on
Alexander Creek (taUte 7). These west-side streams are
located in remote areas, generally accessible only by
aircraft or boat.
The Deshka River has hjstorica'l 1y been the most
important producer of chinook salmon in upper Cook Inlet
(Delaney and Hepler 1983). A large sport harvest of
coho salmon, and a few pink salmon are also taken from
the Deshka each year, as wel I as rainbow trout,
grayling, and a small number of burbot. Access to the
Deshka is provided either by powerboat, aircraft, or by
f'l oati ng down Moose Creek from access points on
Petersville and 0ilwell roads (ADF&G 1984c, Delaney and
Hep'ler 1983). The Moose Creek float is becoming
increasingly popular and is causing the distribution of
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fishing effort on the river to shift towards its upper
reaches (De]aney and Hepler 1983). In 1980, more than
72% of the Deshka Rjver fishing effort came from
Anchorage ang'lers (ADF&G 1984c). The ADF&G, in its Fish
and Wildlife Element for the Susitna Area Planning
Study, has proposed that the Deshka River be designated
a State Recreational River Corridor (ibid.).
Lake Creek has al so been proposed as a State
Recreational River Corridor (ibid.). Sportfishing on
Lake Creek accounted for 8,649 ang'ler-days of effort in
1982 (Mills 1983). Lake Creek is famous for its large
rainbow trout and arctic gray'l ing. Chinook salmon
fishing is 'important on Lake Creek, and large numbers of
coho salmon are also taken, along with smaller harvests
of pink salmon, sockeye salmon, and chum salmon.
Lake Creek is highly rated for its float trip opportun-
ities (ADF&G 1984c). Access to the upper reaches of
Lake Creek is exclusively by aircraft at Chelatna Lake,
then by raft down the creek. Most floaters take out at
Shovel Lake (ibid.). The lower 2 mi of the creek, where
most of the chinook fishing occurs' can be reached by
power riverboat from the Yentna River and by trails from
bulchitna Lake (De'laney, pers. comm. in ADF&G 1984c).
In 1980, more than 75% of the Lake Creek sportfishing
effort came from Anchorage anglers (ADF&G 1984c).
Al exander Creek al so supports a I arge annual sport
harvest of chinook salmon and has been proposed as a

State Recreational corridor (ibid.). In 1982, 10,748
angler-days of effort were spent by sport fjshermen on
Alexander Creek. Alexander Creek is also known for its
abundant rainbow trout and arctic gray'l ing (ADF&G

1984c), and sport harvests of coho, pink' and sockeye
salmon are also taken from Alexander Creek each year.
Alexander Creek has good f'loat trip opportunities. The
entire system is floatable from Alexander Lake to its
confluence with the Susitna River. The lower 25 mi from
the mouth as far upstream as the Sucker Creek confluence
are accessible to powerboats (ADF&G 1984c, Hepler and
Kubik i982).
Three other important sportfishing streams in the West
Side Cook Inlet-West Side Sus'itna Drainage Area have
been proposed by the ADF&G as State Recreational River
Corridors ('ibid.). They are the Talachulitna River,
Chuitna River, and Peters Creek. The ADF&G manages the
Ta'lachulitna River as a catch-and-release trophy ra'inbow
fishery. The Talachulitna also supports an excellent
grayl i ng fi shery ( Kubi k and Ch1 upach 1975 , Mi I I s
1979-1983). In 1983, it was opened for the first time
since 1972 to the taking of chinook salmon. Access to
the upper reaches of the Talachulitna js exclusively by
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7.

float plane at Judd Lake and then by raft down the
river. Float planes can also 'land on a long straight
stretch of the Talachulitna near Highline Lake (Kubik
and Chlupach 1975). Several lodges are located in this
area and use riverboats to take cl ients to nearby
fishing spots. Riverboat access below the Highline Lake
area is blocked by rapids, and the river from there to
near the mouth is accessible only to rafts. At least
three lodges are located at the mouth of the river
(ADF&G 1984c). In 1980, more than 63% of the
Tal achul i tna sportfi shi ng effort came from Anchorage
anglers; 2L% of the effort was from nonresidents
(iulo.1-
The Chuitna (Chuit) River is located on the west side of
Cook Inlet near Tyonek. The Chuitna River is known for
its populations of rainbow trout and char (ADF&G 1984c)
and was opened to chinook salmon fishing in 1983 (Hepler
and Bentz 1984). Most of the sportfishing on the
Chuitna occurs on its lower 2 ni, although the entire
river provides excellent sportfishing (ADF&G 1984c). In
1983, anglers used three main access points on the
Chuitna during the chinook sport fishery. The first
access point was the Chuitna River mouth area, the
second was the road crossi ng, approximate'ly 4 mi
upstream from the mouth, and the third was the cable
crossing, located approximately 8 mi upstream from the
mouth (Hepler and Bentz 1984). Wheel planes can land on
the northern bank near the mouth at low tide and on
airstrips near the other two access points (jbid.).
Peters Creek, a clearwater tributary to the Kahiltna
Rjver, can be reached via the Petersville Road and is
one of the few west side Susitna streams with road
access. In addition to the road access, anglers can
gain float p'lane access through Shulin Lake, located 1.5
mi from the mouth of Peters Creek (ibid.). In 1983,
Peters Creek was opened to chinook harvest, and though
the 1983 harvest was not very 1arge, it js anticipated
that as angler awareness increases the harvest will
greatly increase (Hepler and Bentz 1984, ADF&G 1984c).
Rainbow trout, arctic grayling, and coho salmon are also
harvested on Peters Creek (Kubik, pers. comm. in ADF&G
1984c ) .

Kenai Peninsula Area:
a. Boundaries. The Kenai Peninsula Area (Sport Fish Postal

SFv-il-ffia P, illustrated on map 1) includes a]l fresh
water and associated salt water of the Kenai Peninsula
bounded on the north by Turnagain Arm and including the
P'lacer River drainage; on the west by Cook Inlet and
inc'luding Ka'lgin Island; and on the east by the Placer
River drainage, Kenai Lake watershed, and waters flowing
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b.

into the Gulf of A1aska west of Port Bainbridge
(inc'ludes Resurrection Bay). Kenai, Anchor, Ninilchik'
Russian, and Kas'ilof rivers; Deep and Stariski creeks;
Hidden Lake; Swanson River and Swan Lake Canoe system
are within this area (ADF&G 1984b).
Ma.ior watersheds and siqnificant fisheries. From 1977

a'l Southcen-
tra'f Region sportfishing effort and 37% of the statewide
effort ias eipended in-the Kenai Peninsula Area (taUte
1) (Mil'ls 1983). In 1982, 93% of the steelhead Southcen-
tral Region sport harvest' 85.5% of the sockeye sa'lmon
sport harvest, 66% of the chinook salmon sport harvest'
59% of the char sport harvest, 58% of the coho salmon
sport harvest , 55% of the pink salmon .sport harvest, 30%

of the lake trout harvest (taUte 17), and 23% of the
rainbow trout harvest came from the Kenai Peninsula
Area. Chum sa'lmon, arctic grayling, land-locked coho
salmon, and kokanee are also taken jn this area.
Sportfishi ng effort on the Kenai Penj nsul a i s far
greater than jn any other area of Alaska. There are two
principal reasons for the large amount of sportfishing
bttort'expended on the Kenaj Peninsula (ADF&G 1984d):
1) the avai I ab'i I i ty of 'l arge chi nook , coho , and sockeye
salmon stocks in a hea'lthy condition, providing during
most years acceptable catch rates, and 2) the good

access available to those waters hav'ing salmon stocks.
Overal1, recreational demand centers on chinook and coho
salmon (ib'id.).
The concentrat'ion of sportfishing effort in this area'
coupl ed wi th the importance of these stocks to
commercial and personnel use fishermen, has resulted in
conflicting demands on the resource. Stocks bound for
areas impoitant to sportfishing first pass through Cook

Inlet, intermingled with stocks that are intended to be

harvested primari'ly by commercial or personal use
fisheries. In some cases it is possible to separate
different fisheries in time and space to reduce the user
conflicts. In otherinstances, however, this has been
more difficult. Conflicts also arise between different
groups of sport fishermen in heavily used fisheries.
These demands on the resource are discussed in more
detail in section II.H.2. of this narrative.
1. Freshwater fisheries. Streams with strong runs of

ffi chinook salmon, receive the
greatest amount of angler effort on the Kenai
Peninsula, and among these streams the Kenaj River
is used most heavily. Because of the emphasis on
salmon, a 'large amount of the jnformation on Kenai
Peninsula fishing locations is contained in
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section II. of this narrative, which addresses
sport harvest of salmon.
Because of its accessibi I ity, its proximity to
Anchorage, and its exceptional productivity, the
Kenai River is the most popular sportfishing river
in the state (Kenai River Task Force 1983). Prior
to 1973, effort on the Kenai had been directed
toward other salmon species, trout, and char, but
after 1973 chinook salmon began contributing
heavi'ly to the Kenai River sport harvest and angler
effort began its jncrease to the present level
(Hammarstrom 1979). Part of the jncrease in effort
on the Kenai River has been attributed to more
sophisticated fjshing techniques and greater access
to the river through increased private ownership of
boats (U.S. Army Corps of Engineers 1978, Hammar-
strom 1977).Ang'ling effort for chinook salmon on
the Kenai River has made this fishery the'largest
in Alaska (Hammarstrom and Larson 1983). Since
L975, there has also been a dramatic increase in
the number of fishing guides operating on the Kenai
River. The rapid jncrease in the number of guides'
coupled with the high level of success of their
c I i ents compared to ungu'i ded f i shermen , has
resulted in their being viewed unfavorably by many
fishermen (Kenai Rjver Task Force 1983).
Angl er effort on the Kenai Ri ver i s di rected
primari'ly toward chinook and coho salmon, a'lthough
sockeye and p'ink salmon are also harvested.
Large numbers of char and rainbow trout are also
taken from the Kenai. Generally, these fish are
taken incidentally in fisheries for salmon. An

early spring fishery for large rainbow trout at the
i nl et and outl et of Ski I ak Lake, however, has
become increasingly popular in recent years (I^lallis
and Hammarstrom 1982).
The Russian River, which enters the Kenai between
Skilak Lake and Kenai Lake, supports a large sport
fishery for sockeye salmon. The Russian River also
supports harvests of char, rainbow trout, coho
sa1mon, and pi nk salmon, a'long wi th a smal I number
of grayljng (Nelson 1983).
Four streams south of the Kenai River also receive
fishing effort directed toward chinook salmon.
These are the Kasilof River, the Njnilchik R'iver,
Deep Creek, and the Anchor River.
Chinook salmon production in the Kasilof River has
been enhanced by the Djvis'ion of FRED Crooked Creek
Hatchery since 1976 (Waite 1983). The Crooked
Creek/Kasi I of Ri ver chi nook salmon fi shery has
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greatly increased the opportunity for .Kenai
Peninsula anglers to fish from the shore with a

good likelihood of catching fish (ibid.). Coho

ialmon, sockeye salmon, char, and a few p'ink
salmon, rainbow trout, steelhead, and lake trout
are also taken from the Kasilof (Mills 1982-83).
The Ninilchik River, Deep Creek, and the Anchor
River support fisheries for chinook salmon. Each

stream is open for a series of weekends in May and
June. These are sma'l ler streams that cannot
accommodate boat traffic, and the success of bank
fishermen is largely affected by weather condi-
tions. Heavy rains cause the streams to run high
and turbiA and result in poor harvests (Hammarstrom

and Larson 1983).
Substantial harvests of coho salmon, char, and
steelhead are also taken from these streams' with
the largest harvest of these species coming from
the Anchor River (Mills 1979-83). Coho salmon,
char, and steelhead are also harvested in Stariski
Creek, which is closed to the taking of chinook
salmon. The Anchor River is the site of the most
intense Southcentral Region steelhead fishery
(Wallis and Balland 1983).
Several lakes in the Kenai Peninsula also attract
sportfishing effort. The D'iv'ision of Sport Fish
hbs undertaken a major program of chemical ly
treating and stocking lakes to increase the
recreational harvest of lake-reared resident game

fish, primarily rainbow trout and land-locked coho
salmon. Thi s stocki ng program has been very
successful, chiefly in producing spring and fall
fisheries (ADF&G 1984d). The lake fisheries have a

reduced catch rate during midsummer, however, and
most anglers prefer salmon rather than resident
fish species when both types of fisheries are
available (ibid.). Popu'lar sportfishing lakes on
the Kenai Peninsula include the several stocked
lakes (taUle 4 in the rainbow trout Distribution
and Abundance narrative), lakes on the Swanson
River and Swan Lake Canoe Routes, Crescent Lake'
and Hidden Lake.
The Swan Lake and Swanson River Canoe Routes were
established on the Kenai National Moose Range - now

the Kenai Nati onal Wi I dl 'ife Refuge - i n 1965.
Management pol icies on the canoe routes are
desi gned to mai ntai n their wi I derness
characteri stics. No development beyond portage
construction has occurred, and no motorjzed boats
or f1y-in fishing camps are allowed, except on
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2.

l,Jilderness and K'ing lakes in the extreme northern
portion of the Swanson River Route (Shon 1981).
Possib'ly due to the wilderness character of these
routesr p€FSollS using the area expressed several
reasons, such as temporary escape and contact with
nature, in addition to fishing for their visit in a
1975 survey (ibid.). Rainbow trout, char, and a
few land-]ocked coho are taken from lakes on these
canoe routes (Mi I I s 1979-83) .
Hi dden Lake, whi ch i s popul ar wi th powerboat
anglers, supports a large harvest of lake trout.
In 1982, 49% of the Kenai Peninsula Area lake trout
harves t was ta ken f rom H i dden La ke , a'l ong wi th a
substantial harvest of kokanee and a few ra'inbow
trout and char (ibid. ). Crescent Lake, which
drains 'into Quartz Creek, supports a popular
grayl ing fishery.
Saltwater fisheries. From 1977 through 1982, an
@he effort expended on the Kenai
Peni nsul a was i n sal t water, i ncl udi ng effort
expended in the harvest of razor clams (taU'le 8).
There are three mari ne fi sheries inunediately
available to Kenai Peninsu'la anglers: Resurrection
Bay, Kachemak Bay, and Deep Creek (ADF&G 1984d).
Launching and berthing facjlities at the two most
popu'lar marjne bays (Kachemak and Resurrectjon) are
already overloaded. Thus, the marine fisheries at
these two sites have grown slow1y (ibid.). In
contrast, the Deep Creek marine fishery has grown
very rapidly, with use rising from 5,000 ang'ler-
days in 1974 to 32,000 angler-days in 1983 (ibid.).
This fishery initial'ly became popular in 1972 when
anglers djscovered that chinook salmon were suscep-
tible to harvest in Cook Inlet in the vicinity of
Deep Creek (Hammarstrom 1979). This fishery is
conducted most'ly from smalI "car-top" boats and
rubber rafts, which can be launched from shore.
Halibut are also targeted in this fishery, with
anglers frequently fishing for hal ibut whi le
waiting for the salmon to appear. Coho sa'lmon,
sockeye sal mon , char, and a few p'ink sa'lmon are
also taken in marine waters off Deep Creek.
Kachemak Bay supports a varied sportfishing effort.
Ang'lers with boats fish for chinook salmon in
Halibut Cove Lagoon. These fish are p'lanted as
smolt in Halibut Cove Lagoon by the Division of
FRED, and when they return they mi'|1 around in the
lagoon as there is no suitable spawning stream.
Pink salmon are taken by some boat anglers in Tutka
Bay Lagoon. These fjsh are returning to the Tutka
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Bay State Salmon Hatchery and so concentrate in the
lagoon. Mud Bay, on the north side of the Homer
Spi t, i s a popul ar area for ang'lers wi th smal l
skiffs to take coho salmon. Kachemak Bay anglers
who do not have boats may fish off the end of the
Homer Spit for anadromous char. Shore ang'lers also
take pink salmon, coho salmon, flatfish (especially
starry flounder and yellowfin so'le), and various
species of cottids (sculpins) (Wall'is and
Hammarstrom 1979). Shore anglers on the Homer Spit
have been described as "casual fishermen" (Enge'l
1967). When conditions are not favorable effort
drops off noticeably (ibid.).
One of the fastest-growing fisheries in the South-
central Region is the sport harvest of halibut in
Kachemak Bay. The sport harvest of halibut from
the Kenai Peninsula Area has risen from 15,171 fish
in 1977 to 42,486 in 1982 (Mills 1983). Halibut is
the preferred species of the maiority of Kachemak
Bay sport-boat anglers. In a 1978 creel census,
63.5% of the finfish anglers interviewed fished
only for halibut, while IZ.7% fished for salmon
(Wallis and Hammarstrom 1979). In 1978, there were
12 charter boats in Homer known to specialize in
halibut fishing (ibid.). In 1983, 19 charter
companies operating a total of 37 boats were ljsted
in the Homer tourist and recreation guide (Homer
News, Inc. 1983). Halibut are taken by jigging
with bait such as herring or octopus iust off the
bottom in 50 to 200 ft of water over bottom
formations such as cliffs or gul1ies. The IPHC

deve'lops regulations for the halibut sport fishery
that are then adopted by the state. Until 1973'
sportfishing for halibut was 1ega1 only during the
commercial hal ibut season. The sport fishery,
however, began expanding 'in the 1960's and early
1970's at the same time that commercial halibut
seasons became shorter. To provide more
sportfi shi ng opportuni ties , the I PHC i n I973
established a separate season for sportfishing,
al ong wi th a I 'imi t on the number of f i sh per day
each- fisherman could retain (Skud 1975). The
sportfishing season for halibut extends from March
1 to 0ctober 31. No more than two halibut of any
size per person per day may be caught (IPHC 1983).
The Seward-Resurrection Bay Area is another popular
saltwater area for Kenai Peninsula ang'lers. The
largest sport harvests from Resurrection Bay are
those for coho salmon and for rockfish; however,
halibut, pink salmon, chinook salmon, chum salmon,
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and char are also harvested. Since 1961, the
Resurrection Bay coho salmon recreational fishery
has become the 'largest marine sport fishery for
this species in Alaska (McHenry 1982).
From mid May through early July, most Resurrection
Bay sportfishing effort is directed toward rockfish
(McHenry 1983). From 1977 through 1982, an average
of 86% of the Southcentral Region sport rockfish
harvest and 32% of the total Alaska sport rockfish
harvest was taken from waters i n and around
Resurrection Bay (Mi'lls 1979-1983). This fishery
developed in the early 1960's as a result of the
mi I i tary recreati on camps i n Seward and heavy
recreational pressure from Anchorage (B'lackburn et
al. 1983). Rockfish are taken by jigging near
exposed rocky cl iffs, such as the area around
Rugged Island, Fox Island, and Cape Resurrection.
The species composition of rockfish in the sport
harvest has not been reported; however, i t i s
probably similar to the species composition found
in a 1982 ADF&G rockfish survey conducted along the
southeast side of the Kenai Peninsula using
heavy-duty ocean rods and reels (Morrison 1982).
In this survey, the most frequently caught species
was black rockfish (Sebastes melanops), followed by
dark dusky rockfisfi"-($Sastes llliatus), and
ye'l I oweye rockf i sh (Sebastes ruberrjmuil Thi s

harvest is usua'l'ly reported in numbers of fish;
however, Morrison has converted 1977-1980 catches
to an estimate of pounds caught, using mean weights
of dominant rockfi sh caught i n ADF&G surveys
(Blackburn et al. 1983). Conversion to pounds
al I ows a compari son of sport and commercial
rockfish harvest and shows that for 1977-1980 the
sport rockfi sh harvest exceeded the cornnercial
harvest in the Southcentral Region. Rockfish are
slow-grow'ing fish, which can easily be overexp'loit-
€d, and local deplet'ions have a'lready occurred in
Resurrection Bay in areas where sportfishing has
been concentrated (McHenryr p€fS. comm. in
Blackburn et al. 1983).
A large recreational harvest of razor clams takes
place on several beaches in the Kenai Peninsula
Area. This harvest, however, is now classified as
personal use and is described in the shel I fish
Subsistence/Personal Use Harvest narrative found
elsewhere in this volume.
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II. SALMON

A. Regional Summary
All five species of North American Pacific salmon are harvested by
recreational fishermen in the Southcentral Region. In 1982,
357,090 anadromous salmon were taken in the Southcentral Region.
General'ly, coho salmon and, in even-numbered years, pink salmon
contribute the most to the catch, fo]lowed by sockeye salmon,
chinook salmon, and chum salmon. Land-locked coho salmon,
land-locked chjnook salmon, and kokanee (land-locked sockeye) are
al so taken from stocked I akes i n the Southcentral Region.
Regionwide, 81% of the anadromous salmon harvested in L982 sport
fisheries were taken in fresh water.
In the Southcentral Region, 85.5% of the sockeye salmon harvest,
66% of the large (over 20 inches) chinook salmon harvest, 58% of
the coho salmon harvest, and 55% of the pink salmon harvest was
taken from the Kenai Peninsula Area in 1982. The chum salmon
harvest is greatest in the East Side Susitna Drainage Area' with
that area contributing 66% of the Southcentral Reg'ion harvest in
L982.

B. Glennal len Area
1. Management objectives. A primary goal of the ADF&G, Division

offirre Glennallen Area and throughout the
state js to optimize the survival and growth of resident fish
and to maintain strong runs of anadromous species. Research
activ'ities in the Glennallen Area are directed toward the
management needs of sport fish specjes'in the area as well as
toward the attainment of desirable levels of angler utiliza-
tion (Williams and Potterville 1983).

2. Manaqement considerations. The Gulkana River is the most
n the uPPer CoPPer River drainage;

however, salmon from this system are also very important to
the subsistence and commercial user groups (Williams 1979).
The Copper River Personal Use Salmon Fishery Management Plan
contains a statement directing the ADF&G to manage the Copper
River District commercial salmon fishery to allow an escape-
ment to the sport fishery of 3,500 sockeye and 2,500 chinook
salmon (5 AAC 77,590).
The Gulkana River chinook sport fishery is basically managed
on escapement rather than on the sport fish catch. The
desired minimum escapement is 1,000 actually counted chinook
salmon, and if aerial salmon surveys indicate escapement
below this figure the fishery can be closed (Williams and
Potterville 1981). The returns of chinook salmon to the
upper Copper R'iver area have remained high desp'ite increases
in fishing pressure (Wi'lf iams and Potterville 1983, t,'ljlliams
L97e).
Area biol ogi sts are concerned about the j ncrease i n
sportfishing pressure on small runs of chinook sa'lmon in
Mendelta and Kaina creeks (Williams and Potterville 1983).
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3.

4.

These creeks are used by the ADF&G as index streams to
monitor Copper River chinook salmon escapement (ibid.).
In a 1982 survey conducted by the PWS Regional Planning Team,
spor"t fishermen who preferred the Gulkana River ranked the
most important problems affecting sportfishing in the Copper
River-PWS area as overcrowded fishing areas, lack of access,
and restrictive regu'lations. The Gulkana flows across large
holdings of land owned by the AHTNA Native Corporation, and a

fee is required of fishermen to gain access to AHTNA land
(Pl,lS Regional Fisheries Planning Team 1983).
The land disposal program conducted by DNR has made large
tracts of land in the Glennallen Area available for private
ownership. Much of this land borders lakes and streams that
support, or have the potent'ial to support fish. Retention of
lands for public recreation and access has become a very
important facet of fi sheries i nvesti gation i n the area
(l,lilliams and Potterville 1983).
Period of use. The Gulkana downstream of the conf'luence of
EhilM'idllTe-fork is open to sport salmon harvest year-round
(ADF&G 1984a); however, chinook salmon general 1y are
avai I ab'le only from mid June unti I mi d Ju1y. Sockeye salmon
enter the Gulkana after the chinook salmon and are available
until early August.
Harvest methods. In 1975, the lower section of the Gulkana
m€r TFom Tte Rjchardson Highway Bridge downstream to the
marker 500 yd downstream of its confluence with the Copper
River was made a f1y-fishing only water from June 1 through
July 31 (ADF&G 1984a, t,Jilljams L979). The purpose of this
regulatjon was to reduce the catch in this schooling area and
encourage salmon to move upstream (Willjams 1979). It was
felt that this reduction in the early catch would help
eliminate the need for emergency closures and short seasons
and promote an uncrowded fishery in upstream areas (ibid.).
Until 1975, sockeye salmon could be taken by snagging in the
upper Copper River areal however, snagging is no longer
allowed, and catches have been reduced to a lower level (PhlS

Regional Fjsheries Planning Team 1983).
Angler effort is usua'l1y relative'ly low in the f1y-fishing-
only section of the Gulkana, and harvest here is curtailed
during times when the river runs high and muddy (hlilliams and
Pottervjlle 1981). In the upper area, powerboat anglers take
the majority of the salmon. These anglers put the'ir boats in
the water at Sourdough and travel upstream to the confluence
of the West Fork and the main stem of the Gulkana (ib'id.).
Fishery summary and significant use areas:
a. Effort and harvest. Sockeye salmon, chinook salmon,

ffisalmon, and a small harvest of
anadromous coho salmon are taken in the Glennallen Area
(tab'les 18 through 21) . From 'J.977 through 1982, an
average of 22% of the sportfishing effort for all fish

5.

7t8



;Eatt
(uLPtnEc(o]no.52(Eg(u(u= Po)
-oat(u
.IJE+

)octn.t'=5-
o(tt
oPG

'
uL(u
-cPo(l)

+
,

c\J
@O

l
F

I

tql5()LPF
\

r\O
r

F
Ig

(t,

!.d(o.o

<
f(l)

@
'-

r(lJ
or=
f\q)(o
F

{ 
+

J(o
v|T

t
o

=
1t',
g,o

o(l,
(JE
L=

l
ol
vrl

(r) d sf l'- O
 f'-

f\|frC
V

+
 

f\
C

! O
r C

rJ F
{ 

F
-{

i-r 
(\,1

O
O

O
O

O
O

O
O

C
)O

 
I O
II

O
O

O
C

)O
O

O
A

O
O

O
O

O

O
O

O
O

O
O

O

O
O

O
O

O
C

) 
III

O
O

O
O

C
)O

O

F
l 

ol
cD

 
r\lr)
C

\J

or c\l
or c)
F

{@

d

@
 

f't
+

F
{

c!Nr-l

C
D

 
F

{
rrO
<

f r{C
\.1

@
@

O
sl

tr, olC
\l

lr) 
F

{
cf) sr(o

co o 
cf)

@
c!o

c{(o(oO
l

(osrd@@rc)

F
{(fstslC
\I

r.o
aroriC

\l
sf

s
(D

C
D

 
(o

c5 
! 

c
.eO

 
(l) 

+
,

.c!0, 
'F

 
v,

.e5 
&

. 
=

(F
 

O
 

at',
V

, 
.O

 
.O

r{ 
N

l
F

{ 
(f)

F
{ 

lf)(o+
)oP

tn(u
J(o

(U
r

J(oP
J.r 

(U
+

, 
t-{J 

L 
g 

vf 
a 

E
 

-Y
 

,O
fd o (u o 0)'r 

E
 (u 

^E
 

(u oJ,o 
v, =

oP
-c+

) 
>

 (, .o (n (u l- =
IZ

-Y
-J 

(u.' 
L o

P
 

.r 
E

 
0)'r 

E
 

O
V

r 
6 

cO
 

J 
(U

 (l)F
t+

- C
 

O
 loG

 
O

 
L 

5 
O

 >
 

JJ1J 
ltIJP

e
O

 
C

 
F

{-lO
}rroS

 
E

Jrdr|Jr5
|d.,/l 

aO
 (1' tl' 

(nJF
'.r 

(0 C
'r 

F
 

=
 

g
C

 
X

 
E

-}Z
 

E
 

(l, 
V

, 
E

 
C

 'F
 

=
 

C
 

C
.!'.d 

tt'F
.F

F
 

L 
u.) 'O

vO
F

 
O

-(, 
O

 L 
L 

(u
JO

-.!Z
 

5+
r*l 

(lJ qJ C
 

V
t Q

)- 
a 

v, 
Q

) Q
)-

-vF
(]) 

5+
r-C

-:Z
 

(O
 g 

X
 

L 
=

 
O

E
-C

-C
(9

:5 
5 

e.r+
)rd 

(o6+
rC

'l-=
+

r+
J

(5 
C

5 
:Z

JO
J 

>
O

.('('(-)-O
O

7L9

(f)

00O
l

dC
\l

O
l

F
-{

H@O
l

F
lo@(tr

F
lO
l

|.\O
l

d@r\O
l

r-{

l-*t\O
l

PtnoLG
'

-

+
,an(uLG
'

TP!oo-
(t',coc.dV

'
-jz.
ooc(JG

'
(u!(uL5V
'G
'

PV
,

oo-atJ_

PLooV
,(o(l)!c(u,ocg(u

(9@F
{ 

C
O

@
(ul

e 
l':

-oN
ct ol

F
F

I

goP(o()oJ



U
I

E(o(u!+
JtnEg.oan(u

-lz(oE(l,o= +)(u
-oE(u
.ltE+

,ocvl(o=l-oO
t

(u+
).oC
)

=Lq,
.-c

(uP
o

-O
=

(o
(u

.- 
.E

(o+
)

.d
.N

l
sfo@
@

l-ol
l(l)F

l
qr3
l\ 

-E
cD

.oo,
F

{P
=

(o0
tt1!L

-c
O

P
.rC

=
r\

V
'N

gqt
.oH

(l)o
uE

s
l-5!
ol
u1 

t.o

=
f+

to r.o
F

t 
F

{

<
r@

@
co

O
t o)

(f) (r,

c\t c\l
F

l 
F

{
st st

r.o r.o
c\.1 c\j
dF

a

ctr ol
r..o rO
c\J c!

oooo<
fo 

c)ooooo
@

c)oc)
oooo 

I oII

O
O

O
O

O
O

ooooooo

O
O

O
O

C
)O

O

O
O

O
O

O
O

 
III

O
O

O
A

O
O

O

.9
cD

 g) 
(o 

vl
c5 

L 
.C

 
(u

.ro 
(u 

.P
 

J
-g'o
U

t l- 
U

, 
(l) - 

.O
.rf 

&
, 

=
 

-Y
, 

+
)

r+
-otto#o
V

, 
(o 

(o 
J'e 

O
 

+
)

+
, 

t-+
) 

L 
g r, 

. 
E

 
-y, 

.6
roooJo(u'F

E
(u 

^E
O

(l)tu 
vrc

o+
J.E

+
) 

>
 

(/a (o./| 
(U

 ! 
=

.\Z
JJ 

(u (' 
! 

(u
P

 
.r 

C
 G

)'e E
 O

V
, $ 

cd 
-Y

 (U
 (D

F
T

- c 
O

 t€d 
O

 L 
5 O

 >
 

JJE
 

tU
!P

r
O

 
C

 
F

P
 

O
 \-olJ 

gJ.O
 

tU
 €

|o 0(^ nt (O
 (o 

V
|JI--.- 

(! C
'e 

F
 

=
 

C

G
' to .o-.F

F
 

l- (,/lrovO
- 

O
-('/l O

 '- 
L 

(l)
JO

-l 
5P

+
r 

(U
 (U

 C
 

v, Q
)- 

vr tn g) Q
)-

rvF
C

r 
S

+
r..E

J.O
 

C
 X

 l- 
5 O

!-C
-C

(5
5 

=
 

-.F
P

rE
 

(o(oP
c)L=

+
)P

(9 
(l' 

>
zJO

J 
>

d(rv)(J-oo

720

(f,

@q)c!@(tl

Panot(o

+
)tnol-(o+
,Loo-

ar,

goE.oV
'oo(JE5E

IC
'

(lJ
at',

H(oo!(uLat)(tt
+

)vloo-tnu-+
)LoC
L

tt1(ooL(u,t'
cg(lJ

C
5

qlr-{ 
(Y

)
@

ol
-o t\
(oO

I
F

F
{

€O
r

F
lO@O
l

HO
r

Ngl@r\O
l

l.\t--
O

lco+
Jrd(JoJ



tnE(o(u!+
)vl

EcG
'

U
7

(u
-szG

'

go(l)= +)(u
-o1Co!!+

JoctnG
'

3!oct)
(l,
P(o(JLo€ooPC

\I
@O

r
d-cct)

oL-cPr\r\O
l

F
IE

(l,

-o(o(o(o

sf,o
ot'to
or=
Nchd
F

4P
(o

tn 
'oo

=
t,cG

'
(t,o)
(JE
t-5lol
at) 

1

O
O

O
O

O
O

O
O

O

OOO

O
C

D
O

'.oO
O

(\ 
(o

O
l 

F
{

rlH

OO

O
C

D
O

cO
O

T
O

ot 
co ot

O
t 

C
n F

{

oc!oor 
I o

,-r 
r.) 

I
ft@

l

cr)

O
O

O
S

fO
O

O
LO

 
lf)

o(o
d

O
orO

r\O
Q

O
oc!
@

@

o<
f 

oooo 
I

1-- 
!O

 
I

O
O

I
a6

r-{

or.oo(f)c)oo
r-{ 

lr)
1-- 

C
.)

o 
tr,
|.\d<

f

|r)(o
lo (\
|.\ 

F
-

sf

N
l 

F
r

(o rf)
F

l 
c!(f)

lr) O
l

F
{ 

rl
c! ord

c\l @
@

F
{

cv ol

l\ 
O

l
@

F
{

to@C
\l

F
l 

c)
@

to
(o F

\
F

{

-c
0)(t) 

(t' 
a

s5 
! 

c 
(u

.rO
 

(l) 
+

) 
J

s!(n !- 
tn 

0)r 
.o

'F
5 

&
, 

5 
J 

P
(ts o 

v, 
(6+

) 
o

V
, 

(E
t 

(t| 
J'e 

(u 
P

+
r 

5-+
t L C

 r/l 
. 

E
 

J 
G

t
(uO

(uO
(u.-E

(u 
^E

(l)(l)(d 
.t1C

6+
r-cp 

>
 (n (o (,ft q, t- =

J-Y
J 

(u t/r t- 
(l,

{r 
.r 

E
 0J.r 

E
 O

V
) 6 

6 
J 

(l) O
)-

t+
 C

 O
 rE

d 
O

 !- 5 
O

 >
 

JJ1J 
G

l-Y
*'tr

O
 

E
 

F
P

O
b-cto 

gJ(d.tt(o
(o (, 

(d € 
(o 

(,JF
''F

 
(g C

'a 
F

 
=

 
E

c 
X

 clz 
C

 (u 
rJ1 C

 C
 'F

 =
 g 

C
rtt.O

.O
F

.rr 
t- t/|'O

-O
F

 
O

-Y
t O

 L L 
(lJ

-:lO
--Y

 
>

P
+

r 
(lJ (u g 

vr Q
)- 

V
r v, g) Q

)-
F

vF
C

S
 

5+
J-C

J 
ld E

 X
 ! 

J 
O

:O
-C

-C
(5

=
 

=
 

-'eP
 

lU
 

.U
 6P

 
C

, L 
=

+
'+

)
(5 

(5 
:Z

JO
J 

>
O

-vr(/)(J-oo

721

@O
l

O@O
l

O
r

t'\O
l

@NO
l

r\r'.O
l

cf)
@O

l
-cv@O

l
r-{

+
)ttoL(o

P]ho!G
'

+
Jl-oo-

r/>EoE- (ov,ooL).rC(l,
rz(JoJ

I
'ttc.oJao(L,
!(ul-=,Jl(o+
)vloC
Lan

u-P!oo-
at',

G
'

(uLgq)rogc(u

(5Oc\l ct)
co

ol
or\
.o ol
F

 
F

-r

co+
)G
'

(J

J



vlE.tt(uL+
,U
I

!c.otn(I)
-!z(og(u(u= .P(u
-o'o(u
!'o+

,octJ',
fo=LoO

l
(u+
)G
'

(J

a(l,,
..s

(l,P
o

-O
=

.d
(u

.F
 

-c
(d+

)
f€.

. 
c\l

<
t(u@

@
LO

l
t(uF

-{
or=

s
O

r 
ct 

C
tt

F
{+

J5
cro

tn!L
r-c

o+
)

.F
g

=
r\

tJ1 
F

\
cO

l
.oF

I
q, 

o)
(JE

s
L5l
o!
vrto

O
'{r{ 

O
O

A
O

O
O

 
I O

 
O

r
lO

 r.O
 C

\J 
I 

F
r

c\t lo o|t 
| 

(o
F

l 
r{ 

C
\l

f\ 
(v)

lr) .it
.+

 (f)
F

{ 
C

.)

to (f)
|t\ 

C
\l

toF
l

F
l or

\O
O

co F
l

C
\I

<
f 

O
l

rr) ol
o 

lJ)

sl (o
sf c)
O

r rOF
{

C
\J C

\I
@

r.o
<

f (o
c! cf)

or.or.o 
oooo 

! o 
I

r.oN
|6 

| 
t

(oc\t@
 

| 
|

dF
ll'- 

O
O

O
O

O
O

 
!

srl
srl
F

{@
 

O
O

O
O

O
O

O
r+c\l

lr) 
O

O
O

O
O

O
O

<
<

r
rf)

C
\I 

O
O

O
O

O
O

 
I

toI
(ol

-c
(tr (tl 

rU
 

.t'l
c5 

c 
q)

.eO
 

P
 

lZ
-C

E
 

'F
 

(o
(,t L 

vr 
(U

r
.r5 

5 
! 

F
(ts O

 
eV

l 
.o+

) 
G

t
V

l 
ro 

J'r 
(U

 
P

+
, 

L+
) 

- 
E

 
J 

.tr 
O

rd o (u o (l) 
^E

 
(u o (tt 

vrP
op-g+

) 
r^ o t- 5-vJJ 

(u G
/r L

- 
P

 
'eE

O
ttl 

66 
IZ

(lJ(l)C
(F

go(dfo>
 

JJ!(o-!z+
)(u

C
) 

C
 

O
 

broO
 

gJ 
tU

 (O
F

lU
 U

l rd .oJF
.r 

G
l E

.r 
F

 
=

r
C

X
.O

(U
.uetn'lC

vO
eO

-t 
O

LLC
JC

LJ 
5 

qJ g 
t, 

O
F

 
tn.n 

Q
) A

 
E

F
vF

(5-rZ
 

(o C
 

X
 

L 
5 

O
E

.c.c 
(u

5 
=

 
fO

 
rtJ €+

, 
(J t- 

]JP
P

r
(9 

C
D

 
J 

>
O

-.t 
(/)(-)-O

O
(t

O
 

O
O

C
)O

O
O

O
@H

7?2

o@O
r

O
l

F
\

O
l

r-{

oo@orC
\l

@O
r

H-@O
l

d@r\O
l

F
{

l.\r\O
lgoP(gC
)

oJ

+
,tn(u'- €

cf)
@

I
r\t\O

'l
r-{

+
)an(u!(o+
tLoo.

(t',co(It
a.t't

(u(U
Jooatlfo(uL(uL5,J'ro+

)tnodtnlJ-

P5-oottl(o(ur-c(u(ogg(l)

C
'

dC
\J(u

-o.tt
F



species i n the Gl ennal I en Area was expended on the
Gulkana River (taUte 2). This percentage increased from
8% in 1977 to a peak of 30% in 1979. In 1982, 89% of
the Glennallen Area catch of chinook salmon and 56% of
the sockeye salmon harvest was taken from the Gulkana
River. Land-locked coho are harvested mainly from Van
(Silver) Lake (taute 20), whjch is regularly stocked
with coho salmon and rainbow trout. Large numbers of
land-locked coho are also taken from Strelna Lake (table
20).

b. Siqn'ificant use areas. A series of maps

ffiuced for use with
These maps depi ct sportfi shi ng areas
anadromous, and selected freshwater fish.

at 1:250,000
thi s report.
for mari ne,

c.

6. Projected increase in demand. The Prince Wi I I iam
Salmon Plan (PhlS Regional

Fisheries'Planning Team 1983) predicts that minimum seasonal
demand for chinook salmon avajlable to sport fishermen in the
Copper River-PWS area wi I I i ncrease to 8 '600 by _the year
2002. It is also predicted that a minimum of 25,700 sockeye
salmon will be necessary to satisfy sport fish anglers in
that area by the year 2002. This prediction is based on the
assumpt'ion of a 43% population increase.
Changes jn population d'istribution or in the transportation
system in the Glennallen Area may cause shifts in effort to
previously I ittle-used areas.

Prince William Sound (PWS) Area
1. Management objectives. A primary go.al of. the ADF&G' Djvision

ffiPWS Area and throughout the state is to
optimize the survival and growth of resident fish and to
maintain strong runs of anadromous spec'ies. Research activi-
tjes in the PllIS Area are directed toward the management needs
of sport fish species in the area as well as toward the
attainment of desirable levels of ang'ler util ization
(t,Jilliams and Potterville 1983).

2. Management considerations. Most sportfishing effort in the
water. Sportf i sh'i ng ef fort i n the

Cordova area is generally fight, and local residents make up

the maiority of the participants (ADF&G 1978a). In the
Valdez area, all freshwater drainages into Valdez Arm, with
the exception of the Robe River from May 15 to June 14' are
closed to salmon fishing, so effort is necessarily confined
to salt water. It is expected that Valdez will continue to
grow and become more industrialized in the future. This
trend in growth may have a detrimenta'l effect on the area
fisheries. Suitable land for homes and businesses is limited
in the Va]dez area, and already there are trailer courts and
housing projects adiacent to or bisected by salmon spawn!!g
and riaring streams (l,Ji'lliams and Potterville 1983).
Spawn'ing and rearing areas for fish may be reduced in area'

723



3.

pol'luted, and, possib'ly, the groundwater supplies adversely
affected. Increases in human popu'lation often result in
additional harassment of spawning salmon, and jncreased
monitoring of the fish stocks may be necessary (ibid.).
Salmon support'ing systems withjn easy boating distance of
Whittier have become increasingly popular in recent years.
There is some concern, however, that the many sma'll streams
in the area may not have the production capacity to accormo-
date further increases in fishing effort (De'laney and Hepler
1983). The Whittier fishery is limited by access and the
availability of boat slips (Pt'lS Regional Fisheries P'lanning
Team 1983); however, development of a small boat marina and
recreational housing has recently resu'lted in an expansion of
sportfishing effort originating from l,lhittier (ADF&G 1980).
Period of use. In the Cordova area, sport trolling for coho
ffion--ErkF p'lace in August and ear'ly September (ADF&G

1978). A late winter "feeder" chinook salmon troll fishery
also occurs in February and March (ibid.). In the Valdez
area, the Valdez salmon derby begins around the beginning of
August and lasts for one month (ibid.). Pink sa'lmon fishing
in Valdez Bay begins during the end of June and continues
through August. In the Whittier area, fishing for pink and
chum salmon begins in mid July and continues through late
August. Coho salmon enter the Whittier fishery in mid August
and continue to be taken through mid September (Kubik and
Delaney 1980). Sa'lmon fishing in Eshamy Creek and Lagoon
takes place from the end of June until late September (Kubik
and Wadman 1979); however, August js the most popular month
(ADF&G 1978a). Inclement weather conditions may reduce boat
and plane access to the Eshamy area and cause a reduction in
catch and effort in some years (Kubik and I'ladman 1978).
Harvest methods. Most sport salmon fishing in the PWS Area
ffiats. Anglers general'ly troll for coho with
fresh herring as bait. Anglers also troll for pink salmon or
may cast into large schools of pinks near the mouths of
streams. Some success, however, is had by casting large
spinners or spoons from shore. In the 1982 Whittier coho
salmon fishery, 5L% of the coho were taken by shore fishermen
(Delaney and Hep'ler 1983). Boat anglers, however, had a

higher 
-catch per unit effort, probably because 1) the

mobility of the boats allowed ang'lers to follow the tide
fluctuations and therefore increase fishing time, and 2) the
boat anglers had a better chance at getting close to the
schooling cohos than did the shore anglers (ibid.).
The Robe River near Valdez is a fly-fishing-only area, with a

bag limit of one sockeye salmon per day (ADF&G 1984a). In
the Eyak River fishery near Cordova, a boat is generally
required to reach the best fishing areas, and boat traffic on
this relatively small river is heavy during the salmon run
(PWS Regional Fisheries Planning Team 1983).

4.
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5. Fishery summary and sign'ificant use areas:
a. Effort and harvest. All five species of North American

ffi harvested by sport fishermen in the
PWS Area (tables 22 through 26). In 1982, 76% of the
sportfishing effort for all fish species was expended in
saltwater areas (taUte 3). Pink salmon are the most
frequently caught salmon, with the catch being highest
in odd-numbered years (taUte 25). Coho sa'lmon are the
second most frequently harvested salmon in the PI,JS Area,
followed by sockeye salmon and chum salmon (tables 23,
24, and 26). A small number of chinook salmon are also
harvested each year (taUt e 22).
In the Cordova area, a large harvest of coho salmon is
taken from the Eyak River each year. Fishing effort in
this stream peaked in 1980 with 6'954 ang'ler-days effort
(taUte 3) and a harvest of 4,822 coho salmon (taUte 23).
Effort has remained high (4,043 man-days in 1982);
however, catches have fallen since 1980 (2,096 coho in
1982). The commercial salmon fishery in this area also
harvests coho salmon bound for the Eyak River and may
have an effect on the success of Eyak River sport
fishermen (PWS Regional Fisheries Planning Team 1983).
The Eyak River, however, is now co1'lecting si'lty,
glacia'l water from a meander of the Scott River, and
sportf i shi ng 'in thi s once cl ear water stream 'i s

declining. Sport salmon fishing in the Cordova area
also occurs in salt water and is concentrated from 0rca
Inlet to Simpson Bay (ADF&G 1978a). Sport trol'ling for
coho salmon occurs from Shepard Pt. to Simpson Bay, and
a Iate winter "feeder" chinook trol1ing fishery occurs
around the northern tip of Hawkins Island (ibid.).
In the Valdez area, a'll freshwater streams' with the
exception of the Robe R'iver from May 15 to June 14, are
closed to salmon fishing (ADF&G 1984a). From 1977
through L982, however, Valdez Bay has received an
average of 39% of the total PWS Area sportfishing effort
(taUte 3). The Valdez commun'ity sponsors a salmon derby
during the month of August. Pink salmon usua'l1y
contrjbute most to the Valdez Bay catch, with an average
catch of 10,512 pi nk salmon i n 1977 through 1982
(taUt e 25). Large numbers of coho salmon are also
taken, followed by chum salmon, sockeye salmon, and
chinook salmon (taUtes 23., 26, 24, and 22). The sockeye
sal mon catch may be rel ati ve'ly smal I because the
majority of them enter the Robe Lake system in late May
and ear'ly June, when sportfishing effort is very low
(hlilliams and Potterville 1980).
Sa'lmon-supporting systems within easy boating distance
of Whittier have become increasingly popular in recent
years. Among the most popular are the Eshamy, Shrode,
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6.

and Coghil'l rivers (ADF&G 1978a). F1y-in fishing is
also popular in this area because of it proximity to
Anchorage and more numerous landing sites for amphibious
a'ircraft (ibid.). The Eshamy system supports a harvest
of sockeye and pink salmon. Sockeye and pink salmon,
along with a few chum salmon, are also harvested from
Schrode Creek and Lake southeast of Whittier and the
Coghill River northeast of Whittier. Since 1979' the
Division of FRED has planted coho salmon smolts into
Passage Canal. The immediate l,lhittier area 'lacks a
freshwater system of sufficient size and water quality
to accommodate the spawning requirements of the adult
coho salmon (Kubik and Delaney 1980). The returning
adults gather at the release site and mill around for
some time, making them available to the sport angler.
In 1979, the first year of the fishery, 95% of the coho
salmon taken were harvested by shore anglers fishjng in
the Whittier boat harbor. The remaining 5% were taken
by boat anglers in the immediate vicinity of the boat
hlrbor (Kubik and Wadman 1979, Kubik and Delaney 1980).
In 1980, approximately 85% of the total coho salmon
harvest was taken in the vicinity of Cove Creek Lagoon,
l0% from the Divide Creek area' and the remaining 5%

scattered throughout Passage Canal (Kubik and De'laney
1e8o).

b. Signjficant use areas. A series of maps at 1:250'000
scale have been produced for use with this report.
These maps depict sportfishing areas for marine,
anadromous , and sel ected freshwater fi sh and are
available at ADF&G offices.

Projected increase in demand. The Prince Wi I I iam
Sal mon Pl an (PI,JS Regi ona'l

Fisheries P'lanning Team 1983) predicts that a minimum of
8,600 chinook salmon wil I be necessary to satisfy sport
fishermen in the PWS-Copper River area (including the Gulkana
River) by the year 2002. Minjmum demand for sockeye, pink,
coho, and chum salmon is predicted to be 25,700, 17,200,
28 ,600 , and 8,600 , respecti ve1y. Th i s i s based on the
assumption of a 43% population increase.
l,{ith the exception of the Eyak River, where fishing pressure
has greatly 'increased in recent years, a significant increase
in sportfishing effort in the Cordova area is not anticipated
until access to and within the area improves (Wi1liams and
Pottervil'le 1983). If the proposed Copper River Highway
linking Cordova to the Alaska road system, which has been
under study since at least 1949, is ever constructed, some
restrai nts on I imi ts , seasons, and bag I imi ts may be
necessary to protect the limited fishery resources along the
route (Wilfiams and Potterville 1983). The boat fishery,
which orig'inated from Whittier, is currently I imited by
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access and the availability of boats slips in Whittier (Pt,lS

Regional Fisheries P'lanning Team 1983); however, it is
antjcipated that the l^lhittier area and western Pl,lS will
become a major sportfishing area for Anchorage residents
(ADF&G 1e8o).

Knik Arm Drainage Area
1. Management obiectives. A primary goal of the ADF&G, Division

ffi Knik Arm Drainage Area and throughout
the state is to optimize the survival and growth of resident
fish and to maintain strong runs of anadromous species. An
'important obiective in the Knik Arm Dra'inage Area is to
i ncrease ang'l 'ing opportuni ti es through a I ake-stocki ng
program. Research actjvjties in this area are directed
toward determining levels of abundance of anadromous and
resident fish stocks and evaluating densities to determine
optimum leve'ls necessary for maintenance of these stocks,
determining anadromous fish harvest and fishing effort on
sel ected streams , determ'i ni ng envi ronmental characteri sti cs
of exi sti ng and potenti a'l f ishery waters , and mak'ing
recommendations for the proper management of sport fjsh
waters (Bentz 1983).

2. Management consjderat'ions. Upper Cook Inlet chinook salmon,
the total Cook Inlet chinook sa'lmon

run, were reduced to remnant conditions'in the 1960's due to
probable overharvest during the 1940's and 1950's (Bentz
1983). Coho salmon stocks of upper Cook Inlet al so
experienced declines to very low levels in the early-1970's.
An intense commercial fishery harvest in Cook Inlet and
possible habitat degradation or loss are probable factors
assocjated with the coho decline (ibid.).
Intensive management of the chinook salmon stocks was
initiated in the early 1960's through the extensive closures
of commercial and sport fisheries. Further protection of
these stocks was attained in 1973 when the Alaska Board of
Fi sh and Game cl osed the sport and commerci al chi nook
fisheries in upper Cook Inlet ('ibid. ).
Since coho salmon run-timing through the commercial fishery
in Cook Inlet coincides wjth that of all other species,
except chinook salmon, it is difficult to specifically manage
coho salmon by manipulation of the mjxed stock commercial
fishery (Bentz 1983, ADF&G 1984d). Northern Cook Inlet coho
salmon are harvested incidenta'l1y by the cornnercial drift
fishery for sockeye, pink, and chum salmon (ADF&G 1984d).
Whenever thi s segment of the commerci al f ishery i s g'iven
extra fishing time to harvest above-average sockeye salmon
runs, the incjdental catch of northern coho salmon increases.
Increased interception of northern coho salmon by the drift
fleet means fewer are available to the northern Cook Inlet
sport fisheries (ibid.). Increased commercial fishing time
to harvest large sockeye and chum salmon runs could pose a
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bio'logical threat to northern coho salmon should future stock
abundance return to lower levels (jbid.).
It is currently very difficult to accurate'ly and rapidly
estimate coho salmon run strength in the commercial fishery.
A large percentage of the commercial harvest would be
completed before the run strength of a weak coho salmon stock
could be determined. By that time, the sport fisheries would
be just beginning. Because of the difference in timing of
the two harvests, the major opportunity to reduce harvest and
maximize the number of spawning coho salmon is to restrict
the sport fishery (ibjd.). Therefore, management techniques
for the coho salmon stocks have been conducted primarily
through regulation of the sport fisheries. These techniques
include protection of known spawning areas, restrjction to
weekend-on1y fishing, regulation of methods and means., and
emergency Closures when runs appear below average (Bentz
1983). As a result of these stringent regulations and more
favorable environmental conditions, the upper Cook Inlet coho
salmon populations began to increase substantia'lly in 1975
(ibid.). Coho salmon escapement counts in 1980 were the
highest sjnce these counts were 'initjated in the early 1960's
(ibid.).
Chinook salmon stocks have al so substantia'l 1y recovered.
Results of the management efforts first appeared jn 1976 when
'large increases in chjnook salmon numbers were recorded in
Susitna River spawning streams. High escapements were again
observed in 1977 and 1978, and the Board of Fisheries allowed
a limited sport fishery in 1979 on five east-sjde Susitna
streams, includ'ing the Little Susitna River, and on three
west-side Susitna streams. In I979, the daily bag and
possession limit was one chinook salmon and five per person
over 20 inches jn length, respectively. The seasonal limit
appfied to all waters of the Cook Inlet area. In 1980' the
daily bag and possession ljm'it was changed to two chinook
over 20 inches in length, only one of wh'ich could exceed 28
inches. In 1981, the bag limit was one chinook 20 inches or
more 'in length and two in possession (ibid.). This regula-
tion has remained in effect through 1984 (ADF&G 1984a).
Fishing effort for all fish species on the Little Susitna has
increased from 11,063 angler-days in 1977 to a peak of 26,162
in 1981, an increase of L36%. t,Jith this rapid increase in
effort, the few access sites to the Little Susitna have
become overcrowded. This has been especial'ly apparent at the
undeve'loped Burma Road access on the lower river, where
increased use coupled with a poor road and lack of facilities
has resulted in degradation of the area and occasional angry
confrontations between users.
Chinook harvest on upper Cook Inlet salmon streams is
monitored by on-site creel censuses. The fisheries are
monitored on a day-to-day basis for enforcement purposes and
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to ensure that adequate escapement is attained (ibid. ).
0n-site creel censuses are also regularly conducted during
coho salmon harvests on Cottonwood Creek and the Little
Susitna River. Harvest and effort estimates for Knik Arm
Drainage Area streams are also available from the sport fish
postal survey program.
Period of use. Chinook salmon harvest takes p'lace on the
ffiilna Ri ver f rom the 1ast week of May unti I the
season ends in the first week of July. Peak catches usually
occur near the end of this time period in the upper river.
Coho salmon are harvested from mid July unti'l early
September, with the peak effort usually occurring around the
end of July (Bentz L982, 1983; Watsjold 1980, 1981). In
1982, the peak harvest of sockeye and chum salmon at the
Little Susitna Parks Highway bridge occurred in the first
week of August, and harvest of both species dropped sharply
in the next two weeks (Bentz 1983). During high-f1ow
periods, shore fishing at the Burma Road access point on the
Little Susitna is curtailed or eliminated completely because
fishing sites and bankside trails become inundated (ibid.).
The Cottonwood Creek coho salmon harvest takes place from the
end of July until the end of August and peaks around mid
August (Bentz 1982, 1983). Sockeye salmon harvest takes
place at about the same time but peaks earlier, around the
end of Ju]y (ibjd.). Cottonwood Creek is a weekend-on1y
fishery. Extreme high tides cause temporary decreases in
fishing effort and harvest. High tides cause the entire
intertidal floodp'lain, through which the stream runs' to
become flooded, and anglers cannot reach the stream bank
(j bid. ) .
Ice fishing for land-locked coho salmon in area lakes usually
occurs between freeze up and Christmas and then again just
shortly before spring (ADF&G I977b).
Harvest methods. Salmon are harvested on the Little Susitna
nllarfv-nAire ang'lers, powerboat anglers, and by anglers who
float from the Parks Highway to the Burma Road access point
(Bentz 1983). In 1982, creel census data indicated that boat
ang'fers harvested 84% of the coho salmon taken at the Burma
Road access point and 85% of those harvested at the Parks
Highway. A.n additional harvest of coho salmon from the
Little Susitna is taken by anglers from Anchorage who boat
across Knik Arm during high tide to fish in the lower portion
of the river. 0veral1, 88% of the coho salmon harvest in the
Little Susitna in 1982 was taken by boat anglers (ibid.). In
1981, creel census data indjcated that 95% of the Little
Susitna coho salmon harvest was taken by boat anglers (Bentz
1e82 ) .
Cottonwood Creek is a single-hook-on1y stream. This
regulation was instituted jn 1971 to protect the coho salmon
stocks in that stream from overharvest. Fish Creek and

4.
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Wasilla Creek are also single-hook waters (ADF&G 1984a). In
1983, there was an active snagging fishery for sockeye sa'lmon
in the jntertidal area at the mouth of Fish Creek; howver'
snagging in any area of Cook Inlet north of Anchor Point was

made i'l1ega1 in 1984 (ADF&G 1984e).
Fishery summary and significant use areas:
a. Effort and harvest. All five specjes of North American

ffi harvested in the Knik Arm Drainage
Area, including land-locked coho salmon' which. are
stocked in seveial area lakes (taUtes 27 through 33).
In 1982, 26% of the angler effort in the Knik Arm
Dra'inage Area was expended on the Little Susjtna River.
Fishing effort for all spec'ies on the Little Susitna
increased 136% from 11,063 angler-days in 1977 to 26,162
angler-days in 1981 (Bentz 1983). Effort fell slightly
in L982 (taUte 4). The coho salmon sport harvest from
the Little Susitna is the second largest in the state,
exceeded only by the Kenai River harvest (ibid.). The
Little Susitna is open to salmon fishing downstream from
the Parks Highway Bridge to its mouth, a distance of 70
river miles ('ibid. ). Fishing areas are described 'in

section I.3.b. of this narrative. Creel census data
show that during the coho salmon fishery, the harvest
and the effort estimates at the Burma Road access s'ite
increased 87% and L28%, respectively, from 1981 to 1982.
This increase is attributed to the 'improved access road
to the river (ibid.). In t982, 933 chinook salmon were
taken from the Little Susitna (taUte 27). The Little
Susjtna also contributed 52% of the Knik Arm Drainage
Area coho salmon harvest in 1982, 82% of the pink sa'lmon
harvest, 40% of the sockeye salmon harvest, and 80% of
the chum salmon harvest (tables ?9, 32, 31, and 33).
Estimates from creel census information and aerial
stream surveys indicate that the 1982 Little Susitna
sport fishery harvested 52% of the total coho salmon
return (jbid.). In 1981, the Divjsion of FRED began a
coho enhancement program on the L'ittle Susitna. Eggs
are taken from returning Little Susitna coho salmon
reared in the Big Lake Hatchery complex, and released
into the river as fry the following summer or as smolts
(Bentz 1983; Engel , pers.comm. ).
Sport ang'lers harvest both coho and sockeye salmon from
Cottonwood Creek. Cottonwood Creek is open to salmon
fishing from its mouth upstream to a marker 1 mi

upstream from the Palmer Hay Flats State Game Refuge
access road (ADF&G 1984a). Since 1977, Djvision of FRED

has supp'lemented Cottonwood Creek coho salmon stocks by
annual'ly releasing coho fry in favorable rearing areas
throughbut the Cottonwood system (Bentz 1983). In 1982,
the contribution of hatchery fish to the total coho
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6.

salmon run was estimated at 20% (ibid.). In 1982, 1'4%

of the Knik Arm Drainage Area coho salmon harvest and
13% of the sockeye salmon harvest was taken from
Cottonwood Creek (taUtes 29 and 31). The sockeye salmon
harvest of 608 fish in 1982 was lower than in previous
years. The 1981 sockeye harvest from Cottonwood Creek
was 3,245. Creel census data, together with escapement
information from the Division of FRED weir located
upstream from the sportfishing area, indicated that in
1982 the sport fishery harvested 48% of the total coho
salmon run returning to Cottonwood Creek. This was an
increase from the 1981 harvest of 3I% of the run
(ibid.).
Coho salmon, pink salmon, and a few chum salmon are also
harvested from Wasilla Creek, which drains into the Knik
Arm (Mills 1979-1983). The Knik River and its
tributaries, especially Jim Creek, also prov'ide a sport
harvest of coho, sockeye, chum, and a few pink salmon
(ibid. ). Jim Creek is accessible for four-whee'l-drive
vehicles by a network of unmaintained logging roads.
Land-locked coho salmon are harvested from several
stocked lakes in the Knik Arm Drainage Area. Since
1977, the largest annual harvest of land-locked coho
salmon in this area has regularly come from Finger Lake,
with Lucille Lake contributing the second 'largest catch
(taUte 30). Fluctuations in the catch of 'land-locked
coho salmon are frequent'ly caused by changes in the
stocking program. Lakes stocked with coho salmon are
listed in the coho salmon Distribution and Abundance
narrative. In 19Bl and 1984, some lakes in the Knik Arm
Drainage Area were also stocked with chinook salmon.
These lakes are listed in the chinook salmon Distribu-
tion and Abundance narrative. In a 1977 questionnaire
regarding Cook Inlet basin stocked lakes (Watsio]d
1978), 19% of the anglers interviewed said they prefer-
red to fish for land-locked coho salmon (rather than for
rainbow trout or gray'ling). Land-locked coho salmon
also support an active winter fishery. Lakes in the
Matanuska-Susitna Valley are popular ice-fishing sites
for Anchorage residents, because one-day trips are
possible (ADF&G 1977b).

b. Significant use areas. A series of maps at 1:250,000
ffiuced for use with this report.
These maps depict sportfishing areas for marine,
anadromous, and selected freshwater fish.

Projected increase in demand. It is like'ly that, if the
Alaska (especia'l'ly Anchorage)

continues to grow and access to the Little Susitna 'improves,
it will be subject to continued increases in fishing pressure
(Bentz 1983).
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E. Anchorage Area
1. Management objectives. A primary goal of the ADF&G, Division

of Sport Fish, in the Anchorage Area and throughout the state
is to optimize the survival and growth of resident fish and
to maintain strong runs of anadromous species. An important
objective in the Anchorage Area is to increase fishing
opportunities through an active lake-stocking program.
Research activities in the Lower Susitna River and Central
Cook Inlet drainages (including Anchorage) are directed
toward determi ni ng the envi ronmental characteri stics of
existing and potentia] recreational fishing waters;
evaluating the impact of water use and urban development on
fisheries, aquatic life, and water quality of lakes and
streams in the area; determining the stocking measures and
formulating future management and research practices; and
investigating and developing plans for the enhancement of
salmon stocks (Delaney and Hep'ler 1983).

2. Management considerations. Most fishing opportunities in the
ed by stocked lakes in the city and

nearby military bases. Until 1982, many of these 'lakes were
stocked with coho salmon (taUle AO in coho salmon Distribu-
tion and Abundance); however, since 7982, rainbow trout have
been almost exclusively the only species used for stocking in
this area. In addition to the stocked-lake harvests, a few
coho, pink, and sockeye sa'lmon are taken from Anchorage Area
streams each year. Anchorage Area salmon harvest and effort
estimations are achieved through the postal survey program.

3. Period of qse. Nearly all fishing in Anchorage Area stocked
Taf<:r-IEI-pl ace i n the summer, espec j a'l ly i n the early
summer, when the fish have been recent'ly stocked and are
still actively feeding near the surface of the lakes.
Fishing for pink salmon and coho salmon in Anchorage Area
streams takes place in August and ear'ly September.

4. Harvest met[o{q. Nearly all sportfishing in the Anchorage
ffim shore or from small boats or canoes. Sh'ip
Creek in Anchorage is a single-hook water (ADF&G 1984a).

5. Fishery summary and significant use areas:
a. Effort and harvest. Coho salmon, pink salmon, and a few

@ taken from the Anchorage Area each
year, a'long with a harvest of land-locked coho from
stocked lakes (taUtes 34 through 37). Among the streams
in the Anchorage Area, the Twentymile River generally
receives the greatest amount of effort (taUte 5);
however, a'large amount of this effort is probably
expended in the harvest of eulacon (smelt) rather than
salmon. Coho salmon are harvested from Ship Creek and
the Twentymile River along with a small harvest from
Bird Creek. In 1982, 618 coho or 39% of the Anchorage
Area coho harvest was taken from the Twentymile River,
168 or 11% from Ship Creek. P'ink salmon are regu'lar'ly
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F.

taken from Bird Creek and a few from Ship Creek. The

1982 harvest from Bird Creek was 1,006 pink salmon, or
85% of the Anchorage Area harvest. The highest harvest
from Bird Creek sihce the posta'l survey was instituted
in Ig77 was 2,797 pink saimon in 1977 (tante 37). A

small number of sockeye salmon are also taken from the
Twentymile River each year. The 1982 harvest was

178 sockeye salmon. The highest recorded harvest was in
1981, at 335 fish (table 36).
Though salmon harvests in the Anchor-age . Area ?re
rela[ive1y smal I , these streams probably do . provide
important- fishing opportunities for peop]e without.the
tiine or means to 

-travel a great distance for recreation.
b. siqnificant use areas. A series of maps at 1:250,000

ffied for use wjth this report. The

maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. Pro.iected increase in demand. No information on projected
Inci chorage Area was found in the
available literature.

East Side Susitna Drainage Area
1. Manaqement obiectives. A primary goal of the ADF&G, Division

ffie East Side Susitna Drainage Area and

throughout the state is to optimize the survival and growth
of relident fish and to maintain strong runs of anadromous
species. Research activ'itjes in this area are directed
tbward determining levels of abundance of anadromous and
resident fish stoiks and eva'luating densities to determine
opt'imum levels necessary for maintenance of these stocks'
dbtermining anadromous fish harvest and f_ishing effort.on
sel ected slreams , determi ni ng envi ronmental characterj st'ics
of existing and potential fishery waters, and making
recommendations for' the proper management of sport fish
waters (Bentz 1983).

2. Manaqement considerations. Management considerations for
chinook salmon stocks, including

those entering East Side Susitna Drainage Area streams' are
discussed in iection II.D.2. (the Knik-Arm Drainage Area).
Four East Side Susitna streams were opened to a limited
chinook salmon harvest in 1979 for the first time since 1973.
In 1983, the Board of Fisheries expanded the areas open to
fi shi ng to i ncl ude the ent'i re Tal keetna Ri ver drai nage
(Heplei and Bentz 1984). Daily bag and possessio.n limits
iinbe 1981 have been one chinook 20 inches or more in length
and two in possession (ibid.).
A significant management consideration for nly east-side
Susitna streams is -the lack of sufficient public access to
fishing areas (ADF&G 1984c). Access problems are djscussed
in more detai'l in section I.5.b. of this narrative.
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3.

Chinook salmon harvest from upper Cook Inlet salmon streams
is monitored by on-site cree'l censuses. The fisheries are
monitored on a day-to-day basis for enforcement purposes and
to ensure that adequate escapement is attained (Bentz 1983).
Harvest and effort estimates for other sa'lmon species are
ca'lcu'lated from the postal survey program.
Period of use. Chinook salmon harvest takes place from the
ffi weT[loF June until the fishery is closed on the sixth
of July. Chinook sa'lmon fishing on Caswe'|1, Montana, and
Willow creeks is restricted to Saturdays and Sundays only for
four consecutive weekends, commencing on the second Saturday
in June. Emergency closures, however, frdJ cut the season
short on some streams if it appears that escapement goals
wil'l not be met. In years when all streams remain open, the
harvest normally peaks at the end of the season (ibid.). In
many years, chinook salmon do not arrive at Chuni'lna (Clear)
Creek until near the end of the open season, so harvest from
that creek is frequently confined to the final week of the
season (Hepler and Bentz 1984).
Fishing for coho, pink, and chum salmon takes place from near
the end of July until the first week of September.
Harvest methods. General'ly, East Side Susitna Drainage Area
Freanrs support both boat and shore fisheries, with shore
fishermen concentrated around bridges on the Parks Highway
and at confl uence areas.
In Chunilna (Clear) Creek during the 1983 chinook fishery,
anglers who chartered boats from Talkeetna comprised 5L% of
the tota'l fishing effort and harvested 42% of all chjnook
salmon taken (ibid.). Most of these ang'lers were transported
upstream to Chunilna Creek, dropped off, and picked up again
later in the day (ibid.). Ang'lers fishing from private boats
experienced a chinook salmon harvest rate of 0.44 fish per
angler-day, whereas the chartered ang'lers' harvest rate was
0.30 fish per angler-day (ibid.).
In Willow Creek'in 1983, anglers who chartered to the mouth
of l,lil'low Creek comprised 63% of the fishing effort and
harvested 6L% of the chinook salmon taken at the mouth
( i bi d. ) . Nearly a'l 'l these ang'lers were transported down
t^lillow Creek from the highway bridge, dropped off' and picked
up again later in the day or at the end of the weekend
(ibid.). Seventy-nine percent of al1 ang'lers who fished at
the mouth of Willow Creek used the Willow Creek highway
bridge launch site. The remaining 2I% of the anglers used
the Susitna Landing and Little Willow Creek bridge access
points (ibid.). The l,lillow Creek highway bridge launch site
is used less frequently in years when low water in Willow
Creek restricts boat traffic up and down the creek (Bentz
1982). Anglers also use alternate access points for safety
reasons as hlillow Creek becomes more congested with boat
traffic ( ibid. ).

4.
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5. Fishery summary and significant use areas:
a. Effort and harvest. All five species of North American

ffi harvested in the East Side Susitna
Drainage Area, includ'ing land-locked coho salmon (tables
38 through 44). In 1982, 29% of the angler effort for
all species in the East Side Susitna Drainage Area was
spent on Montana Creek. Twenty-four percent of the East
Side Susitna Drainage Area effort in 1982 was spent on
Wi I I ow Creek. Wi I I ow and Montana creeks are
consistent'ly the most heavily used East Side Susitna
Drainage Area streams, averaging 26 and 27% of the
areawide effort, respectively, from L977 through 7982
(taute 6).
t.lillow, Montana, Chunjlna (Clear), and Caswell creeks
provide harvests of chi nook salmon ( taUt e 38) . The
amount of effort expended on each of these creeks during
the chinook salmon season varies great'ly from year to
year, depending upon water conditions, run timing, and
emergency closures in each creek. The average effort
expended during the chinook salmon season from I979
through 1983, however, has been greatest on Montana
Creek, with an average of 2,309 angler-days (Hepler and
Bentz 1984). Harvest and effort for chinook salmon on
Montana Creek was low in 1982 because the chinook did
not enter the creek unti I the season had nearly ended
(Bentz 1983; Engel , pers. comm. ). Caswel I , Montana,
Little Wi11ow, and Willow creeks are open to chinook
salmon fishing from their mouths upstream to where they
are crossed by the Parks Highway. The entire Talkeetna
River drainage is open to chinook salmon harvest, except
that portion- of Chunilna (Clear) Creek upstream of an
ADF&G'marker p'laced 2 mi upstream from its mouth (ADF&G

1984a ) .
Although the entire Talkeetna River drainage was open to
chinook fishing in 1983, nearly all the harvest and
effort in the- drainage occurred at Chunilna (Clear)
Creek. Creel census data indicate that 98 and 94% of
the respective total harvest and effort took p'lace at
Chunilna (Clear) Creek (Hepler and Bentz 1984). In
Willow Creek prior to 1983, nearly all fishing effort
for chinook sa]mon occurred at the mouth of Wil'low
Creek; however, in 1983, an intense fishery occurred at
the Parks Highway area during the last weekend of the
chinook salmon season (ibid.). Since chinook salmon do
not enter Caswell Creek, the fishery in that creek is at
its confluence with the Susitna River, which is a

resting area for chinook salmon bound for tributaries
furthei up the Susitna River drainage (l.latsiold 1980).
Pink, coho, and chum sa'lmon are taken from Wil low'
Caswell, Montana, Sunshine, Chunilna (Clear), Sheep, and
Little Willow creeks each year, along with smaller
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G.

harvests from other east side streams. Sockeye sa]mon
are also taken at the mouths of these streams (tab'les
43, 40,44, and 42). Willow Creek is closed to harvest
of pink, coho, chum, and sockeye salmon upstream from it
confl uence wi th Deception Creek. Montana Creek i s
closed to salmon fishing upstream from an ADF&G marker 1

mi upstream from the 
- Alaska Railroad bridge (ADF&G

1984a). The coho salmon harvest is 'largest in Montana
Creek, with an average of 28% of the East Side Susitna
Drainage Area coho harvest taken from Montana Creek
annua'l iy from 1977 through 1982. The average annual
coho harvest from 1977 through 1982 from Montana creek
was 2,268 fish (taUte 40). Large harvests of pink
salmon are taken from Willow, Montana, Sunshine, Sheep'
Little Willow, and Caswell creeks. Pink salmon runs to
East Side Susitna Drainage Area streams are stronger in
even-numbered years. Pink sa'lmon harvest peaked in
1980, with 23,638 taken from Willow Creek alone (taUle
43). Large numbers of chum sa'lmon are taken from
Wiilow, Mo*ntana, and Sheep creeks, with smaller annual
harves[s also taken from Sirnshine, Chunilna (Clear), and

Little Willow creeks (tabte 44). In 1982, the 'largest

chum salmon harvests came from blillow Creek, with 2'086
taken.

b. Siqnificant use areas. A series of maps at 1:250'000
ffioduced for use with this rePort.
The maps depict sportfishing areas for marine'
anadromous, and selected freshwater fish.

6. Projected i ncrease i n demand. Li ttl e informati on on
1d be found jn the avai'lable

iiterature; however, it js 1ike1y that, if the population of
Southcentral Alaska continues to grow, fishing pressure on
east-side Susitna streams will increase. This will be

especially true if efforts by the sta.tg !q improve public
access to these streams are successful (ADF&G 1984c).

West Side Cook Inlet-West Side Susitna Drainage Area
1. Management objectives. A primary goal of the ADF&G, Division

ffi West Side Cook Inlet-West Side Susitna
Drainage Area and throughout the state is to optimize the
survival and growth of resjdent fish and to majntain strong
runs of anadromous species. Research activities in this area
are di rected toward determi ning the envi ronmental
characteristics of existing and potential recreational
fishing waters, obtaining estimates of the sport fish harvest
and angler participation rates; evaluating the impact of
water use and urban development projects on fisheries 'aquatic I ife, and water qua'l ity; formulating management
practices and direct'ing the course of future studies; and
bvaluating and developing plans for the enhancement of salmon
stocks (Delaney and Hep'ler 1983).
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2. Management considerations. Management considerations for

-

chinook salmon stocks, inc'luding
those entering western Cook Inlet and west-side Susitna
drainages, are discussed in section II.D.2. (tne Knik Arm
Drainage Area). Three west-side Susitna River streams were
opened to a limited chinook salmon sport harvest in 1979 for
the first time since 1973. These streams were Alexander
Creek, Lake Creek, and the Deshka River. In 1983, the Board
of Fisheries expanded the areas open to chinook salmon
fishing to include the Chuitna River near Tyonek and the
entire Yentna drainage (Hepler and Bentz 1984). In 1984, all
waters draining into Cook Inlet between the West Foreland and
the Susitna River, excluding the Chuitna River upstream from
an ADF&G marker placed one-fourth mi'le downstream from the
confluence of Lone Creek and also excluding the Susitna
River, were opened to chinook salmon sport harvest (ADF&G

1984e). Al I waters draining into the west side of the
Susitna River downstream of the Deshka River were also opened
to chinook harvest in 1984 (ibid.). Daily bag and possession
limits since 1981 have been one chinook salmon 20 inches or
more in length and two in possession (ibid.).
Chi nook sa'lmon harvest f rom upper Cook In'let salmon streams
is monitored by on-site creel censuses. The fisheries are
moni tored c'l osely for enforcement purposes and for the
collection of angling effort and harvest information and
biologica'l data, including sex ratios and age compositions
(Delaney and Hepler 1983). Coho salmon harvest on the Deshka
River was al so monitored by an on-site creel census in
1977-L979. Harvest and effort estimates for other sa'lmon
species are calculated from the postal survey program.
Period of use. Chinook salmon harvest takes place from the
TeFt--EyffiNay until Ju'ly 6, when the season ends. The
time of peak harvest on each stream varies each year,
depending upon weather conditions and the run timing of the
fish.
Harvest of coho, pink, and chum salmon takes place from mid
Ju'ly until the first week of September.
Harvest methods. l^lith the exception of Peters Creek, located
onTh-e l,{esT ena of the Petersville Road, all West Side Cook
Inlet-West Side Susitna Drainage Area chinook salmon streams
are not connected to the road system and are accessible only
by boat or small p1ane. More information on access to these
streams is given in section I.6.b. of this narrative.
The Talachulitna River is the only west-side Susitna River
stream wi th restri cti ve termi na'l gear regul ati ons; on'ly
single-hook artificial lures are a'llowed. This regulation
reduces the anglers' efficiency and, consequently, the
overal I harvest from the Talachul itna (Hepler and Bentz
1984). In 1983, the majority of effort expended on the

3.

4.
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5.

Talachulitna u,as attributable to guided ang'lers originating
from local lodges (ib'id.).
Fishery summary and sign'ificant use areas:
a. Effort and harvest. All five species of North American

ffie harvested in the West Side Cook

Inlet-West Side Susitna Drainage Area (tables 45 through
s0).
Fron 1977 through 798?, the Deshka River has received an

average of 27% of the sportfishing effort for all fish
speciis in this area. The Deshka received an average, of
54% of the effort in the chinook salmon fishery in this
area duri ng the peri od 1977 through 1982. Thi s
percentage dropped to 29 in 1983, probably because the
opening of more areas to chinook harvest and low water
conditions in 1983, which restricted access to the upper
reaches of the Deshka (ib'id.). Harvest of chinook from
the Deshka was below average in 1983 and also in 1981
(taUte 45) (Hepler and Bentz 1984). The 1981 harvest
was low because of high, turbid water conditions and a

pauc'ity of chinook (Hepler and Kubik 1982). From 1979,
when it was reopened to chinook salmon fishing, through
1982 an average of 43% of the annual sportfishing effort
expended on the Deshka has been directed toward chinook
saimon (Hepler and Bentz 1984, Mills 1980-1983).
Lake Creek, which is a tributary to the Yentna River'
received an average of 20% of the total annual sport-
fishing effort for all fish species from this area in
L977 through I9B2 (taUte 7). From 1979 through 1983,
Lake Creek received an average of 2I% of the West Side
Susitna Drainage Area chinook salmon fish'ing effort each
year (Hepler and Bentz 1984). Chinook salmon I!t!',!ng
has accodnted for an average of 29% of the total fishing
effort expended on Lake Creek between I979 and 1982
(Mills 1980-1983, Hepler and Bentz 1984). Although the
entire Yentna River drainage was open to sportfish'ing
for chinook salmon in 1983, nearly 90% of the harvest
and effort jn the drainage occurred at Lake Creek, the
Talachulitna River, and Peters Creek; and Lake Creek
accounted for 74% of the effort for these three streams
( ibid. ). The remaining Yentna drainage harvest and
effort occurred on small, clearwater tributaries to the
Yentna, especially Fish Lake Creek, located 1 mi north
of Lake Creek (ibid.).
Alexander Creek is the on'ly other west-side Susitna
stream that has been open since 1979. From 1977 through
1982, Alexander Creek received an average of 17% of the
annual West Side Cook Inlet-West Side Susitna Drainage
Area sportfishing effort for all fish species (taUte 7).
An average of 26% of the annual chinook salmon fishing
effort in this area from 1979 through 1983 was spent on
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Alexander Creek (ibid.). From L979 through 1982, an
average of 42% of the sportfishing effort on Alexander
Creek was directed toward chinook salmon (ibid.). Most
of the effort expended on Alexander Creek during the
first weeks of the chinook season occurs on the lower
5 mi of Alexander Creek, principal ly at the mouth
(Delaney and Hepler 1983, Hepler and Bentz 1984). The
mouth of Alexander Creek, as well as the mouths of other
clearwater Susitna and Yentna river tributaries is used
by many stocks of chinook salmon as a holding area.
Thus these mouth areas support what is essentially an
interception fishery and allow stocks bound for other
streams to contribute substantial 1y to the harvest
attributed to these tributaries (Hep'ler and Bentz 1984).
The mouth of Alexander Creek is used by both Yentna and
Susitna river chinook salmon stocks (ibid.). As the
harvest rate declines at the mouth of Alexander Creek,
effort shifts to upstream reaches; however, in years
when low water conditions prevail (as in 1983),
ri verboat access to the upper reaches i s curtai I ed
(ibid.). Chinook sa'lmon catch quotas for the Deshka
River, Lake Creek, and Alexander Creek are 7,000, 2,000,
and 2,000 fish, respectively (De]aney and Hep'ler 1983).
Coho, sockeye, pink, and a few chum salmon are also
taken from West Side Cook Inlet-West Side Susitna
Drai nage Area streams. The coho salmon harvest
fluctuates a great deal from year to year (taUte 47);
however, the largest harvests are generally taken from
the Deshka River, Lake Creek, and Alexander Creek. Coho
salmon runs in the Deshka are stronger on even-numbered
years (Kubik and Delaney 1980), and this is reflected in
the harvest figures (taUt e 47). Harvest of coho salmon
from the Deshka in even-numbered years from 1978 through
1982 averaged 2,I84 fish, whereas the harvest in odd-
numbered years from 1977 through 1981 averaged only 721.
P'ink salmon harvest takes place in Alexander Creek, Lake
Creek, the Deshka River, and the Talachulitna, along
with smaller harvests from the Chuitna and Theodore
rivers and other west-side streams (table 49). Harvests
have general'ly dec'lined since 7977, hitting a low of 660
fish in the west-side area in 1981, down from 8,812 in
7977 .
The sockeye salmon harvest from the west-side area has
averaged 1,939 fi sh annua'l 1y from 1977 through L982
(taUte 48). Harvest dropped fron 2,792 fish in 7977 to
I,I37 in 1980 but rose in 1981 and peaked in 1982 at
2,912 sockeye.
A small harvest of chum salmon is also taken from the
west-side area. This harvest is taken mainly from Lake
Creek and Polly Creek. Harvest of chum peaked in L978
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at 2,635 fish but in most Years since
than 500 (taUte 50).

b. Significant use areas. A series of
ffied for use with
maps which depict sportfishing areas
romous, and selected freshwater fish.

1977 has been less

maps at 1:250,000
th'i s report. The
for marine, anad-

6. Projected increase in llemand. Little information on
d be found in the available

iiterature; however, it is 1ike1y that, if the population of
Southcentral Alaska continues to grow, fishing pressure on

west-side streams wil I increase. In particular, ang'ler
effort on Peters Creek, which was opened to chinook harvest
in 1983 and is accessible from the Petersvil'le Road' is
expected to increase as anglers become more aware of fishing
opportunities there (Hepler and Bentz 1984). Fishing
pressure on the Chuitna, which was also opened to chinook
harvest in 1983, is also expected to increase aS more anglers
realize jts potentia'1. In addition, it is anticipated that
if a road is built from Anchorage to the Tyonek area the
fishing pressure on the Chujtna River wil'l increase (ADF&G

1984c ) .
Kenai Peninsula Area
1. Management objectives. A primary goal of the ADF&G, Divjsion

ffi Kenai Peninsula Area and throughout-the
state is to optimize the survival and growth of resident fish
and to maintain strong runs of anadromous species. Providing
maximum opportunities for recreatjonal anglers is another
goal of the department, which is closely related to the first
(nDfAg 1980). Research activities in the area are directed
toward determi ni ng the envi ronmental characteri sti cs of
existjng recreational fishery waters, obtaining estimates of
existing or potential ang'ler use and sport fish harvest'
evaluating the application of sport fish restoration measures
and the avai'labiljty of sport fish egg sources' assisting the
investigation of the status of public access to the arears
fi shi ng waters , eval uati ng and devel opi ng p1 ans for the
enhancement of fish stocks, providing recommendations for the
management of sport fish resources, and directing the course
of future studies (t'lall is and Hammarstrom 1983). Separate
research projects dealing w'ith chinook salmon, Russian River
sockeye salmon, and the Anchor River stock of steelhead trout
are also carried out by Kenai Peninsula Division of Sport
Fish staff. One of the most critical management needs
regarding the chinook salmon popu'lation of the Kenai River
has been to accurately estimate the spawning escapement, and
this has been a major goal of the chinook salmon research
project.
The mixed stock nature of the upper Cook Inlet fishery, as
well as the interest of several user groups in these fish'
has resulted in adoption of several management plans by the
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2.

Alaska Board of Fisheries for salmon management in the upper
Cook Inlet. The objectives of these p]ans are surmarized in
section II.E. of the Commercial Harvest of Salmon narrative
in this document. The primary goal of all the management
plans is to protect the sustained yield of the state's
fishery resources, while providing an equitable distribution
of the avai I abl e harvest among avai'labl e users (5 MC
39.200). Basically, the Upper Cook Inlet Salmon Management
Plan (the Comprehensive Management Po'l icy, 5 AAC 21.363)
states that Susitna chinook salmon, early Kenai chinook
salmon, and early Russian River sockeye salmon stocks, which
norma'l1y move in to upper Cook Inlet to spawning areas before
June 30 will be managed primarily for recreational uses.
From Ju'ly 1 through August 15, salmon stocks that norma'l ly
move in to upper Cook Inlet will be managed primarily for
commercial uses, and after August 15 salmon stocks moving to
spawning areas in Kenai Peninsu'la drainages will be managed
primarily for recreational uses, while other stocks wil l
continue to be managed primari'ly for commercial uses (ADF&G

1983). The other management plans general'ly offer more
stock-specific auidance and specific goals to the ADF&G to
he'lp achieve the general goals laid out in the Upper Cook
Inlet Salmon Management Plan.
Management considerations. The presence of large stocks of

-

to Southcentral area fjshermen has
resulted in a sportfishing effort on the Kenai Peninsu'la that
is far greater than in any other area of Alaska (ADF&G

1984d). Salmon stocks on the Kenai Peninsula are also an
important resource for cormercial and personal use fisheries.
The concentration of fishing effort by three user groups in
this area has resulted in confl icting demands on the
resource. Salmon stocks, which are of primary importance to
sport fishermen, must first pass through Cook Inlet, inter-
mi ng1 ed wi th stocks that are j ntended to be harvested
primarily by commercial or personal use fisheries. In some
cases, jt is possible to separate different fisheries in time
and space to reduce the user conflicts. In other instances,
however, this has been more d'ifficult. Late June opening
dates for the commercial fishery effective'ly I imit the
harvest of Susitna chinook salmon, ear'ly Kenai chinook
salmon, and early Russian River sockeye, and allocate these
runs total 1y to sport fishermen (ibid. ). The corrnercial
harvest of late Kenai coho salmon is also easi'ly controlled
by the August 15 clos'ing date of the east-side set net
fishery (ibid.). Late-run Kenai River chinook salmon and
early-run coho salmon, however, wh'ich are high'ly prized by
sport f ishermen, are harvested incidenta'l'ly in east-side
commercial set nets primarily targeting on sockeye salmon and
pink salmon (ADF&G 1984d, Hanrnarstrom and Larson 1983).
Late-run sockeye salmon bound for the Russian River, where an
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important sport harvest occurs, are taken in the mixed stock
Cehtral Disirict drift and set gi'11 net fisheries. Conflicts
between sport and commercjal salmon fisheries are discussed
in more detail in the Commercial Harvest of salmon section of
this document.
Personal use and sport fishermen also compete for the Same

resources. The per'sona1 use fishery for late-run Kenai Rjver
coho salmon established by the Board of Fisheries in 1982
(5 AAC 77.548) can be large enough to redu.ce the catch rates
ior coho in the Kenai River sport fishery (ibid.).
Conflicts also arise between different sportfishing groups in
heavily used areas of the Kena'i Peninsula. This is
especiilly evident on the Kenai River during the chinook
saimon spbrt fishery, where volat'ile conflicts arise between
professi6nal sportfishing guides and indjvidual recreational
users, and among shore fishermen and va.rious groups of_boat
fisheimen (Kenai River Task Force 1983). Heavy use of thq
Kenai Rivei js also resulting in stream-bank erosion and

degradation of fish habitat in some areas. This erosion is
calsed primarily by stream-bank development,_ such as the
placement of numerous groins and man-made canal systems' gltd
by the run-up of the wakes of boats onto naturally unstable
banks (ibid.).
Public access to recreational sites in the Kenai Peninsula
Area i s al so becomi ng an important concern for resource
managers. Because of ever-'increasing demand_fo1 recreational
angling, increasing population, recent'legis'lation, a!d court
aeiisi6ns regardiig'land dispos'ition, these problems of
public accesi have become more acute. As a result, new

iisheries must be developed in thjs area (ADF&G 1980)
Harvest and effort for several Kenai Peninsu'la salmon
fisheries are monitored by on-site creel censuses. Harvest
and effort totals for each location are also available from
postal survey data.
ireriod of usL. Chinook salmon harvest on the Kenai Peninsula

ffiffiT'lfSegins in mid May and continues through.July 31.
Ttre tishlry for chinook salmon in the Kasilof River begin! jn
the middle of May and is closed on June 30 (ADF&G 1984a).
The Deep Creek marine fishery begins in gqrly. May- and

continues through Ju1y. The early run of chinook salmon,
which is in the-Deep Creek fishery from mid May through'late
June, attracts the maiority of anglers and produces the most
of the harvest (Hammarstrbm and Larson 1982). The run of
chinook salmon into the Kenai River and in the Deep Creek
marine fishery is comprised of two segments, early and late.
Because of ifre distance traveled and the characteristic
behavior of the migration, t'iming in each segment of !l'.
Kenai River d.iffers (ibjd.). The ear'ly run is generally
available in the downstream section (Beaver Creek to Soldotna
Bridge) from the first of June until early July and in the
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upstream section (Naptowne Rapids to Skilak Lake) from early
June until mid July. The late run is available in the
downstream section generally from early July until the season
closes on July 31 and in the upstream section from late July
until the season closes (Hammarstrom 1979-1981b; Hammarstrom
and Larson 1982, 1983). Lower Kenai Peninsula chinook salmon
streams are open on the last weekend of May and the first
three weekends of June and the Monday fo1'l owing those
weekends, with the exception of the Ninj'lchik River, which is
not open the third weekend or Monday of June (ADF&G 1984a).
Typically, the second weekend these streams are open is the
most productive (Hammarstrom and Larson 1982).
The fishery for coho salmon in the Kena'i River extends from
late July to well into the winter, with the extent of winter
effort largely affected by the weather. The coho salmon run
into the Kenai Riveris comprised of two segments, early and
late. The early run enters the stream in late Ju1y, peaks in
early August, and is present until late August. The late run
usually enters in late August and is present until freeze-up,
with peak fishing occurring in mid September (Wallis and
Hammarstrom 1983). In 1983, reports were received of anglers
taking coho salmon at the outlet of Kenai Lake in February
and March (Wallis and Hammarstrom 1983; Logan, pers. cornm.).
General 1y, however, the harvest after September 30 is
considered insign'ificant (t^lallis and Hammarstrom 1982). The
peak of the coho salmon run in the Russian River is from
approximately August 20 through September L (Logan,
pers.comm.). Harvest of coho salmon in lower Kenai Peninsula
streams also begins around the end of Ju'ly and continues
until early 0ctober, with peak harvest in the Anchor River
around the end of August (Wattis and Hammarstrom 1979, 1980,
1982; Hammarstrom 1981a). The Resurrection Bay coho salmon
harvest begins in early July and continues through early
September. Peak harvest usually occurs in mid August during
the Seward Salmon Derby (McHenry 1980-1983).
The Russian River sockeye salmon harvest takes place from
early June until August 20. The Russian River sockeye salmon
run is divided into two segments, early and late. The early
run genera'l1y enters the sport fishery from June 10-15, and
by July 5 approximately 50% of the run is past the area open
to sportfishing (Ne'lson 1977). The late run enters the
fishery jn mid Ju'ly. Approximately 50% of the late run has
usually passed through the fishery by August 5 (ibid.). The
Russian River sockeye migrat'ion is genera'l1y complete by
September 1 ( 'i bi d. ) .
Pink salmon enter Kenai Penjnsula streams in late Ju'ly and
are available through August. Pink salmon general'ly enter
the Russ'ian River fjshery in late August (Ne'lson 1979).
Harvest of land-locked coho and kokanee in lakes occurs
chief'ly in spring and fa'11 (ADF&G 1984d).
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4. Harvest methods. Chinook salmon are taken by both boat and

ffiffit3fiffiEfr on the Kenai River, but boat fishermen are
much more successful. In 1973, relatively large numbers of
anglers discovered that chjnook salmon could be taken in the
keiai River by bouncing terminal gear along the bottom from a

drifting boaf (Hammarsirom 1979). In 1980, when turbid water
conditi6ns apparently reduced the wi I I jngness of chinook
iii*on lo stri'ke, andlers also discovered that fjsh could be

iit.. by trolting bright diving plyg: behind a boat as the
Uoii op..ator slolty Uicled down,'while .unde_r power, through
if,. noie (Hammarstr6m 1981b, ADF&G 1984d). By 1981, half the
anql ers were usi ng th'is technique, . refe_rred to as
;iiOpot'lying" (Hammaistrom and Larson 1982). In summary, in
addition to bank fishing, there are now three maior-types of
boat-based fishing in -use on the river. Some fishermen
p..i." io anchor o-ver favorite holes; others prefer to drift
ltriough the hol es; and sti I I others prefer to trol I

i..;-[;utng lurei in ttre holes (Kenai River Task Force 1983).
Theie threi fishing methods are not compatible within the
same hole on a congested waterway, and sjnce the target
fi shes tend to stay i n re1 ati vely confi ned areas , the
'increasing concentration of fishermen using variant harvest
methods his produced many conflicts (ibjd-.).
A second area of confliit in the Kenai River chinook salmon

iish..y involves boat and motor size. There are a growing
numbeiof boats jn the 18 to 22 ft class, with outboard as

well as jnboard iet motors in excess of 100 HP. These larger
boats and motors operati ng at hi gh speeds have, i n

combination with an bver gieater number of boats on the
river, resulted in colljsions and pub'lic concern about danger
to boaters (ADF&G 1984d).
Since 1975, there has also been a dramatic increase in the
number of'fishing gu'ides operating on the Kenai River.
Al though no documlntlt'ion exi sts , 'i t i s estimated that i n

Ig74 ina L1TS the number of Kenai River gu1des probably
numbered less than 10 (Hammarstrom and Larson 1982). In
iggZ, the first year in which guides were required to
regiiter with the ADF&G, 207 indjviduals reg'istered.. as

sp6rtfishing guides (Hammarstrom and Larson 1983). Ialv
pbople regiite-red as guides, however, only to protect thejr
bppbrtuniiy of guiding in the future, fearing that some type
of'limited entr! may be imposed on Kenai River guiding that
would restrict new-entrants to the fishery (Logan et al.
Ig82). 0n'ly 163 guides reported at least one client, and of
it,os6 only-57 rep'orted at'least 50 client-days (Hammarstrom

and Lars;n 1983). Active guides, however, are qui.te
successful. In the 1981 chinook sport fishery, guided
anglers were estimated to be nearly. three times as efficient
is'unguided anglers (Hammarstrom arid Larson 1982). Thg.rapid
inc..ise in th6 number of guides, coupled with their clients'
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5.

high level of success compared to unguided fishermen, has
resulted in their being viewed unfavorably by many fishermen
(Kenai River Task Force 1983). The controversy between
guided and unguided anglers is probably the most intense
ionf'lict occurring on the Kenai River (ADF&G 1984d).
When the chinook sa'lmon season in the Kenai River ends,
fishing effort is directed toward coho and pink salmon, and
techniques change primarily to those of a stationary bait or
a casting fishery. Although most anglers sti'l'l use boats'
they usual'ly run to a favorite spot, anchor, and fish with
either roe or lures (hlall'is and Hammarstrom 1982). Most
sockeye salmon are taken by shore anglers using streamer
flies (Wattis and Hammarstrom 1980; Logan, pers. conrn.).
Lower Kenai Peninsula streams are too smal'l to support boat
fisheries, so salmon fishing is by shore fishermen.
There are many gear restrictions in freshwater areas on the
Kenai Peninsula. Several areas of the Kenai River are closed
to boat fishing (ADF&G 1984a, 1984e). The Moose River js a
f1y-fishing-only area from May 15 to August 15, and the
Russian River is a fly-fishing-on1y area from June 1 to
August 20 (ADF&G 1984a). In the Kenai River upstream from
Ski I ak Lake, only arti fi ci al I ures are al I owed ( i bi d. ) .
Regulations change from year to year and the reader should
refer to the current summary of sportfishing regu'lations for
exact restrictions.
The marjne fishery for chinook salmon near Deep Creek is
conducted mostly from small "car-top" boats and rubber rafts,
which can be launched from shore. Fishermen seeking coho
salmon in Mud Bay on the Homer Spit either use small boats or
cast from shore. The chinook salmon in Halibut Cove are
taken primarily by snagging, which is legal in the whole
l agoon (Wal I i s and Hanunarstrom 1980) .

Most of the coho sa'lmon harvested in Resurrection Bay are
taken by angl ers trol 'l i ng f rom sma'l 

'l boats. Several charters
operate out of Seward, and the U.S. Army and Air Force have
recreat'ion camps jn Seward, wh'ich provide mil itary personnel
and thei r dependents wi th boats.
Fishery surnmary and significant use areas:
a. Effort and harvest. All five species of North American

ffi harvested by sport fishermen in the
Kenai Peninsula, although anglens show little interest
in chum salmon (tables 51 through 58) (ADF&G 1984d).
Pink salmon are often taken incidenta'l ly to other
species if available. Sockeye salmon are harvested on'ly
in certain locations, with the largest fishery occurring
in the Kenai-Russian River area (ibid. ). Anglers prefer
chinook salmon to any other species; however, the wider
distribution and greater numbers of coho salmon
available over a'longer time period results in fishing
effort for this species similar to that for ch'inook
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Table 52. Kenai
Smal I (LessThan

Peninsula Area
20 in.) Chinook

(Sport Fish Pos[al Survey Area P)
Sa]mon Harvest,* 1981-83

Harvest

Locati on 1981 1,982 1983

Salt water:
Deep Creek fj nfi sh
Resurrection Bay
Kachemak Bay
0ther boat
0ther shorel ine
0ther salt water

Sal twater total
Fresh water:

Kenai River (Cook Inlet
to Soldotna Bridge)

Kenai River (Soldotna
Bridge to Moose R. )

Kenai River (Moose R.
to Skilak outlet)

Kenai River (Skilak
'inl et to Kenai Lake
Kenai River total

Anchor River
Ninilchik River
Deep Creek
Stari ski Creek
Russ'ian Ri ver
Kasilof River
Swanson Ri ver
0ther rivers
Hidden Lake
Canoe Lake System
0ther I akes

Freshwater total
Grand total

1 ,306

216

140

22
1 ,684

54
151
86

0
0

65

382

r02

34
1,078

68
161

68
0
0

51

0
10

178
63

0

25r

I ,951

168

63

2T

0
42

153

0
25

108

8
203

560

76
209

63
63

168
0
0

336

0
0
0
0

2,040
2,249

0
0
0
0

r,426
I,629

189
0
0
0

3,022
3,273

Source: Mills 1979-83.

a Small chinook salmon harvests were
adult chinook salmon harvests in 1977

not reported separate'ly from
through 1980.

b In 1981 and 1982, "other salt water" was not divided between
boat and shoreline.
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salmon (ibid.). Land-'locked coho and kokanee are also
taken from area lakes.
The Kenai River is the most heavily used stream on the
Kenai Peninsula and is the most popular sportfishing
ri ver i n the state ( Kenai Ri ver Task Force 1983 ) .

Approximately 232,000 angler-days of sportfishin_g effort
were expended on the Kenai River in L982, nearly a 90%

increase in effort since 1977 (taUte 8). This effort
represented 14% of the total A'laska sportfishing effort
i n 1982 (t'ti t t s 1983) . Most of the ef fort on the Kenai
River is concentrated between Cook Inlet and the
Soldotna Bridge (taUte 8). In 1982, the sport harvests
of chinook, coho, sockeye, and pink salmon from the
Kenai River were larger than the harvests of those
species from any other- river in the state (Mi'l_'ls 1983).
The Kenai River chinook salmon harvest in 1982 was 49%

of the chinook salmon harvest from the Kenai Peninsula
Area and L4% of the total A'laska chinook salmon sport
harvest. The 1982 Kenai River coho harvest made up 58
and 20% of the Kenai Peninsula Area and total Alaska
sport coho harvests, respectively. The 1982 Kenai River
sockeye harvest was the largest since the postal survey
program began in 1977 and represented 50% of the Kenai
Peninsula Area harvest and 38% of the tota'l A1aska sport
sockeye harvest. F'ina11y, pink salmon from the Kenaj
River-contributed 62% of the 1982 Kenai Peninsu'la Area
sport harvest and 1,5% of the tota'l Alaska sport pinf
salmon harvest. The pink sa1mon run into the Kenai
River is an even-year run, and harvest falls to less
than 200 fish in odd years (taUte 57).
As metioned, most of the effort on the Kenai River is
concentrated on the lower river between Cook Inlet and
the Soldotna Bridge (taUte 8). One major reason for the
large percentage 

-of angling effort and catch from the
downstream section is that a significant portion of the
second chinook salmon run does not migrate upstream of
Soldotna (ADF&G 1984d). Since the late-run chinook
salmon do not arrive in the upstream section in strength
until the latter part of July, emergency c'losures,
usual'ly promu'lgated in latter July, essential'ly
el imi nate the fi shery i n thi s secti on . Al so 1 arge
catches in the lower river reduce the number of both
early and late-run chinook salmon available to anglers
further upstream. The chjnook salmon harvest from the
Kenai River has increased from 7,585 fish in 1977 to
10,418 in L982 (taUte 51). Harvest was relatively low
in 1980 because of turbid water conditions (Hammarstrom
1981b). Annual effort directed toward chinook salmon on
the Kenai River averaged 79,96I angler-days. in L977
through 1982 (Hammarstrom and Larson 1983). This
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represents an average of appr,oximately 47/"_ o-f. the tota'l
anhual effort expended for all species of fi-sh on the
Kenai River in that time period. The sport fishery on

late-run Kenai River chinook salmon has developed to the
point that sport harvest is aPPfgqqhilg-.the harvest
ievel in the iommercial fishery (ADF&G 1984d). To halt
the rising harvest of late Kenai chinook salmon, the
Board of Fisheries adopted in 1976 and amended in 1981

the Late Kenai King Salmon Management Plan, limiting the
in-r.iver sport harvest to the level of the east-side set
net catch 'during regular fishing periods (ibid.).. This
plan has since Ueen- repealed (Logan' pers. comm.). In
becember I1BZ, the Board of Fisheries put restrictions
on the amount of time open to sportfishing on the late
run. All Mondays in July after July 4 were closed to
fishing from boits, and fishing from- registered guide
vessel i was prohi bi ted on al I Sundays i n July
(Hammarstrom and Larson 1984).
irior to the development of the chinook salmon fishery'
the Kenai River coho salmon fishery was of minor
importance. Anglers confined themselves to bank fishing
frbm a few readi'ly accessjble areas, and the harvest was

insignificant in relation to total run-strength. The

use 6f boats on the river opened previously inaccessible
areas, and the coho salmon resource of the Kenai River
now supports a maior sport fishery (Logan et 91. 1982).
The eirly run oi coho salmon is harvested by both
commercial and recreational users. The late run is
currently harvested by both recreational and personal
use fishirmen, under tfre Central and Northern District
Personal Use Coho Management Plan (5 AAC 77.548)
established by the Board of Fisheries in December of
Lg82 and amended in 1983. It is speculated that the
large sport harvest in L982 was partially 9q. to the
abs6nce'of a personal use harvest that year (l^la'llis and

Hammarstrom 1b83). Annual effort directed toward coho
salmon in the Kenai River averaged 33,808 ang'ler-days
from 1977 through L982 (ibid.). This number re_presents
an average of approximate'ly t9% of the total annual
effort eipended i6r all species of fish on the Kenai
River in that time period.
The sockeye salmon' harvest from the Kenai River from
Ig77 through 1981 ranged from 16,887 to 33'600, with a

mean of Z3,Sg0 fish -(Logan et al. 1982). The L982
harvest, however, was especial'ly 1arge, with 50,103
sockeye harvested (taUte 55). High s-uccess-rates during
the 1982 season are attributed to relatively low, c'lear
water and to angler techniques. Relatively clear water
in 1982 prompted anglers to use coho fl ies in a

technique simi'lar to that used at the Russian River.
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Success rates were high during the approximately two to
three weeks sockeye salmon were available, which
resulted in a record harvest for this species (Logan et
al . 1982).
Pink salmon are a]so taken from the Kenai River. Much
of the harvest of this species occurs in the vicinity of
the Warren Ames Bridge near the mouth of the river,
where concentrations of pink salmon, which have recent'ly
migrated from sa'lt water, offer excellent fishing even
foi novi ce ang'lers (Hammarstrom 1981a ) . Ang'lers
general'ly prefer other species of sa'lmon to pink salmon,
so 'in years when the catch per effort of other species
is good, the harvest of pink salmon tends to drop
(ibjd.). The average even-year harvest of pink sa'lmon
from the Kenai River in t978 through L982 was 23'600
fish (tab'le 57).
The Russjan River, a c'learwater trjbutary that enters
the Kenai River between Skilak Lake and Kenai Lake'
supports a large sport fishery for sockeye salmon. Coho
and pi nk sa'lmon are a'l so taken from the Russ i an Ri ver.
In L977 through 1982, total annua'l sportfishing effort
on the Russian R'iver, as calculated from the sport fish
postal survey, has averaged 63,900 angler-days (taUte
8). 0n site creel census data indicates that the
majority of effort on the Russian River is directed
toward sockeye salmon. The Russian River sockeye
fishery is unique in that it is one of the few areas in
North America where sockeye salmon will readily accept
an artificial f'ly, the only terminal gear permitted
under current regulations (Nelson 1980). The sockeye
salmon fishery extends from a marker 548 m below Russian
River Falls to a marker 1,646 m below the confluence of
the Kenai and Russian rivers. A private'ly operated
ferry at the Kenai and Russian rivers' confluence
transports anglers to the south bank of the Kena'i. In
an average year, the confluence area receives 50% of al'l
ang'ler effort jn the sockeye salmon fishery as fishermen
try to intercept the runs prior to their entry into the
Russ'ian River (Nelson 1983).
The late run of sockeye salmon to the Russian River
experiences a high exploitation rate in the comnercial
fishery prior to entering the Kenai River and also in
the intense sport fishery before reaching their spawning
grounds. This high exp'loitation rate has been made
possible by the fact that the Russjan Lakes system has
general 1y produced greater returns per spawner than
those observed in the remainder of the Kenai River
drainage (ADF&G 1984d). Therefore, Kenai River escape-
ment goa1s, designed to provide optimum numbers of
spawners in the system as a whole, have provided a
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surplus in the Russian River. To prevent the. growing
sport fishery from overharvesting this stock, the Board
of Fisheries in 1977 adopted the Russian River Sockeye
Salmon Management Plan (S nnC 2L.36I), which established
escapement goals for both the early and late runs while
recognizing-the mixed- stock nature of the conmercial
fishery (ibid.).
Four streams south of the Kenai River receive fishing
effort directed toward chinook salmon. These are the
Kasilof River, the Ninilchik Rjver, Deep Creek, and the
Anchor River.
The Kasilof River is glacia'l'ly turbid, much more so than
the Kenai River, and until recently received litt'le
ang'l 'ing pressure (Hammarstrom 1979) . Chi nook salmon
producii on i n the Kasi I of River, however, has been
enhanced by the Djvision of FRED Crooked Creek Hatchery
since L976 (t,laite 1983). The effort in the Kasilof
River chinook fishery has increased from 1,750 ang'ler-
days in L978 to 24,394 in 1983 (Hammarstrom, perg-
comm.). The sport ch'inook salmon harvest estimated by
on-site creel censuses has stead'i1y increased from 251

chinook in 1978 to 4,361 in 1983 (ibid.). The 1984
catch was estimated to be over 5,138 fish (Logan, pers.
comm.). The catch per hour of chinook on the Kas'ilof
River in 1981 of 0.88 was the highest recorded for any
Kenai Peninsula chinook salmon fishery (Logan et al.
1982). The fishing area for chinook on the Kasilof
River is on the south bank, iust downstream from the
mouth of Crooked Creek (jbid.). The ADNR has recently
purchased six acres of streambank property in this area
for ang'ler access (Logan, pers. comm.). Coho salmon,
sockeye salmon, and a few pink salmon are also taken
from the Kasilof (Mi'lls 1982-1983).
The Ninilchik River, Deep Creek, and the Anchor River
also support chinook and coho salmon harvests. The
average'annual effort on these three streams combined
during the chinook salmon fishery from 1977 through 1982
was 3:,500 angler-days (Hammarstrom and Larson 1983).
Chinook salmon harvest is largest from the Anchor and
Ninilchik rivers, averaging approximately 1'200 chinook
salmon annually from each stream from 1977 through L:982
(taUte 51). Harvest from Deep Creek averaged 560 fish
per year. Harvest 'levels from all these streams are
htteCteO by weather conditions. Heavy rains in the area
result in high, turbid water that cannot be effectively
fished. The relatively low harvests from the Anchor
River in 1980 and 1982, for instance' were partially
caused by poor weather conditions (Hammarstrom 198lb'
Hammarstiom and Larson 1983).
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The coho salmon harvest from the Anchor River is much
larger than that from the Ninilchik River or Deep Creek.
Harvest from the Anchor River has averaged 21480 coho
salmon annua'l1y from 1977 through L982 (taUte 53). The
Anchor River on an average represents about 60% of the
tota'l coho salmon harvest taken from the four maior
streams south of the Kenai River (Anchor River, Deep
Creek, Nini'lchik River, and Stariski Creek) (Logan et
a] . 1982).
An active marine fishery for chinook salmon takes place
in waters off the mouth of Deep Creek. This fishery
i ni tia'l ly became popul ar i n L972, when angl ers
discovered that chinook salmon could be harvested in the
area (Hammarstrom and Larson 1983). Early-run chinook
sa'lmon, which are taken from mid May to mid June, are
probably bound for many systems in Cook In'let but are
heavily jnfluenced by runs to the Kenai and Kasi'lof
rivers. Late- run chinook sa'lmon, which are taken from
mid June through mid July, are bound almost entirely for
the Kenai Rjver (ibid.). The harvest of chinook from
the Deep Creek marine fishery has averaged 3,590 from
1977 through 1982 (taUte 51). Annual effort in this
fishery has averaged 21,200 angler-days from 1'977

through 1982 ('ibid.). Since this fishery is carried out
in small boats, fog and rough seas greatly reduce angler
effort. Fluctuations in harvest and effort in this
fishery are more a function of local weather conditions
than of abundance of fish (ibid.).
Anglers with boats on the Kenai Peninsula can also take
chinook salmon in Halibut Cove on the southeast side of
Kachemak Bay. These fi sh ane pl anted as smol t i n
Halibut Cove Lagoon by the Division of FRED, and when
they return they mill around in the lagoon, as there is
no suitable spawning stream. Boat anglers in Kachemak
Bay also harvest pink salmon in Tutka Bay Lagoon. These
fish are 'largely of hatchery origin and are returning to
the Tutka State Salmon Hatchery. Mud Bay on the north
side of Homer Spit is a popular area for bank anglers or
those with small skiffs to take coho salmon.
Resurrection Bay is also a popu'lar marine harvest area
for salmon in the Kenai Peninsula Area. Since 1961, the
Resurrection Bay coho salmon recreational fisheny has
become the largest marine sport fishery for this species
in Alaska (McHenry 1982). The Resurrection Bay coho
harvest has averaged 16,400 fish fron 1977 through 1982
(tab'les 53). Pink sa'lmon, chinook salmon, and chum
salmon ane also harvested in lesser numbers from this
area. Annual effort in the Resurrection Bay
Recreational coho salmon fishery has averaged 24,L00
angler-days from 1977 through 1982 (McHenry L982,1983).
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A large percentage of the harvest is taken during !h.
Sewari Si'lver SaTmon Derby, though this percentage !q:
ileadily decreased from 47% in L978 to 25% in 1983

if"fiH.nrV 1983). Special prizes for the largest_-coho
ialmon ind for several talged coho salmon are offered
Au.ing the salmon derby, aff these_ prizes-, together-with
i-greit Oeat of publ i ii ty, probab'ly 

. 
resul t i n the 'large

am6unt of effort expend6d during the derby. The coho

salmon return to Resurrection Bay has been supp'lemented

since 1964 by fingerlings planted in Bear Lake (McHenry

igg2l. Extins'iv6 studies have been conducted to
deteimine the optimum stocking density for this lake and

to monitor the success of the stocking program'
Commercial J.ining in Resurrection Bay- i_s conducted

;;a;; I pottcy deieloped by the Board of Fisherjes 'in

December'1g76: which is designed to minim1ze conflicts
between recreitional and commercial users (Logan et al.
i98ri: It Uasical ly states that 1) no. commercial

iii[.w riit occur uniit after August 15; 2) no commer-

cial fishery w'i'11 occur 48 hours 
-prior 

_to or after the
Seward Silv6r Salmon Derby;3) reasonable separation by

area will be majntained by sport and commercial users;
inO-+) the fishery will -be'closely monitored by !h.
Diujtions of Commeriial Fish, Sport Fish, and Protection
staffs ( ibid. ).
pink saimon ana a few chum and chinook salmon are also
taken jn Resurrection Bay. The pink salmon run is an

even-year run; however, iair numberS also return jn odd

V.irr, ind th6 catch does not fluctuate as dramatically
as that of the Kena'i River pink sa]mon .(table 57). - The

ininool salmon are mostly immature and jn their first
and second ocean years. Origins of these stocks are
unknown, ds wi li chinook 

- salmon do not ascend

Resurrection Bay streams (McHenry 19-83).
Several lakes in the Kena'i Peninsula Area are stocked
with either 'land-locked coho salmon or with chinook
salmon. Harvest of land-locked coho salmon from Kenai

Peninsula lakes has averaged 3,330 from 1977 through
lgBZ (taUte 54). In 1984, Upper lrryi.t L.ake, .Engineer
litce,'ana Scout Lake were st6cked with chinook salmon
(ADF&G 1e84h).
Itiaaen Lake contains a natural population of Kokanee'
itong with a population _of anadromous sockeye salmon.
This-lake is ais6 regularly stocked with sockeye salmon.
An annual average of-1,320 kokanee was taken from Hidden

Lake from 1977 lhrough 1982 (taUte 56).
b. S.iqnifjcant use areis. A series of maps at 1:250,000

ffied for use with this report. The

maps depict sportfishing areas for marine, anadromous,

and selected freshwater fish.
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6. Projected increase in demand. Little information on
d be found in the available

literature; however, it is 'like'ly that, if the population of
Southcentral A'laska continues to grow, sportfishing pressure
on the Kenai Peninsula will increase. The ADF&G in a 1984
report to the Board of Fisheries predicted that, based on
historical trends, the total number of anglers fishing in
Cook Inlet (jncluding northern Cook In'let drainages) may
increase from I43,L47 anglers in 1982 to 264,752 in 1990
(ADF&G 1984d). This prediction inc'ludes anglers who fish
entire'ly for resident species and do not enter salmon
fi sheri es ; however, these fi shermen are bel i eved to
constitute a small percentage of the tota'l (ibid.).

III. ARCTIC GRAYLING
A. Regional Surmary

Grayling harvests have been consistently reported from al1 postal
survey areas 'in the Southcentral Reg'ion with the exception of the
PWS Area. The largest grayfing harvests are taken in the Glen-
nallen Area, general'ly fo'llowed by the East Side Susitna Drainage
Area, the West Side Cook Inlet-West Side Susitna Drainage Area,
and Knik Arm Drainage Area. From 1977 through 1982, the average
annual arctic arayling harvest from the Southcentra'l Region was
55,600 fish.

B. Glennal len Area
1. Management objectives. A primary goal of the ADF&G, Division

of Sport Fish, in the Glennallen Area and throughout the
state is to optimize the survival and growth of resident fish
and to provide diverse recreational angling opportunities for
the public. Research objectives that apply to resident fish
jnvestigations in the area inc'lude 1) determining angler
parti c'i pati on and harvest 'in key f i sheri es ; 2 ) catal ogi ng and
inventorying water bodies in the area to develop new fisher-
ies and monjtor existing ones, especially those that are
maintained by stocking; 3) monitor"ing construction projects
to prevent losses of fish and fish habitat and recommending
mitigating measures when necessary; and 4) conducting life
history studies of various fish, especial 1y in highly
exploited fisheries (ADF&G 1980).

2. Management considerations. Most of the grayl ing sport
Area ta kes pl ace 'on -the - 

Gu l kana
River and on lakes with natural or stocked grayling popula-
tions. Division of Sport Fish personnel have monitored the
Gulkana River grayling fishery since 1968 by creel census and
test fishing. From 1978 through 1982, all grayling caught
duri ng the test fi shery were measured and aged. Data
indicate there has been very little change in the average
length of grayling caught in the test fishery since 1968,
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3.

4.

though the maximum size range has dimjnished approximately 40
mm. In general, the length and age statistics indicate that
the Gulkana River grayling population is stable and not yet
overexploited. It is, however, impossible to confirm this
with catch-per-unit-of-effort statistjcs, since most anglers
cannot give an accurate account of how much time they
actual ly fi shed duri ng a three-to-four-day fl oat tri p

(t,lilliams and Potterville 1982). The present bag and posses-
sion limit for grayling in the Gulkana River is 10 fish
(ADF&G 1984a). Area biologists fee'l that reducing this limit
would have no effect on the standing crop of gray'ling because
it is essentia'l'ly a catch-and-release f ishery (Wi1'liams and
Pottervjlle 1982). Four commercial float operators and an

increasi ng number of pri vate parti es us'i ng the river,
however, emphasize the need for continued monitoring of the
fishery (hlillfams and Potterville 1983).
Tolsona Lake, which is about 20 mi west of Glennallen' was

used as a grayfing egg-take site for the statewide grayling
lake-stocking program from 1965 through 1979. To maintain
the population, Tolsona Lake was stocked with gray'ling fry
each year, and this program appeared to be adequate until
I979, when the gray'ling population in the lake declined.
This decline was concurrent with an increase in the sucker
(Catostomus catostomus) populat'ion; however, reducing the
sucker populaTionTThe lake by trapping and seining did not
result 'in an increase in the grayf ing population (Williams
and Potterville 1981). There is no obvious reason for the
rapid decline of grayling in Tolsona Lake; however, it is no
longer used as an egg-take site and is stocked annually with
fry from other locations in an attempt to reestablish the
population. 0ther lakes in the Glennallen Area are now being
used as egg-take sites for the gray'ling-stocking program.
The land disposal program conducted by DNR has made large
tracts of land in the Glennallen Area available for private
ownership. Much of this land borders lakes and streams that
support or have the potential to support fish. Retention of
land for publjc recreation and access has become a very
important facet of fisheries investigations in the Glennallen
Area (Wjlliams and Potterville 1983).
Period of use. Grayling fishing takes p'lace throughout the
summer monThs.
Harvest methods. In the Gulkana River, most grayling are
ta-Gi--Sffishermen floating the river using canoes, rafts,
and kayaks (Williams and Potterville 1982). Grayling can be

taken with artificial lures, such as flies and spinners, as
well as with salmon eggs. The lower section of the Gulkana
River from the Richardson Highway Bridge downstream to a

marker 500 yd downstream of its confluence with the Copper
River is a f'ly-fishing-only water from June l through Ju'ly 31
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(ADF&G 1984a). This regu'lation was passed to protect schoo'l-
ing salmon in that area (Wil1iams I979) but also affects
grayl i ng fi shermen.

5. Fishery summary and significant use areas:
a. Effort and harvest. In 1982, the harvest of grayling

ffiiver was 9,150 fish, which- is- the
third highest grayling harvest from locations monitored
in Alaska, 'led on'ly by harvest from the Chena River and
Tangle Lakes (Mi'lls 1983). This harvest has increased
from 3,360 in L977 (taUte 59). Fishermen f'loating the
river between Paxson Lake and Sourdough usually catch
the majority of the grayling, though they keep very few
of them. The prime grayling fishery is upstream from
the mouth of the west fork of the Gulkana (Wi11iams
L979). Fl oat f i shermen usual 'ly target on grayl i ng,
though they a'lso harvest salmon and rainbow trout. From
1978 through 1980, on-site creel census data indicate
that an average of 1,070 ang'ler-days were spent by f'loat
fishermen each year on the Gulkana. This represents an
average of 37% of the total angler-days (estimated by
on-site creel census) spent on the Gu'lkana in those
years (t^li 1'l iams t979; l.li I I iams and Pottervi'lle 1980,
1e81 ) .
Grayfing are also taken from Lakes Louise, Susitna, and
Tyone, along w'ith several other Glennallen Area 1akes,
such as Tolsona, E1bow, Junction, Little Junction, Tex
Smjth, and Three-mile lakes, and from Mendeltna Creek
(ADF&G 1984f). Some small lakes that are very acces-
sible to anglers must be stocked on an annual basis to
maintain an acceptable population (hlil1iams and
Potterv'ille 1983).

b. Significant use areas. A series of maps
scale have been produced for use with
These maps depict sportfishing areas for
romous, and selected freshwater fish.

at 1:250,000
thi s report.
marine, anad-

c.

6. Projected increase in demand. Little information on projec-
ted increase in demand could be found in the available
I iterature. Grayf ing are, however, popular and easy to
catch, and it is'likely that, if the population of South-
central Alaska continues to grow, fishing pressure on gray-'ling in the Glennallen Area will increase.

Prince |r{illiam Sound (PWS) Area
1. t'lqlqgeqent objectives. A primary goal of the ADF&G, D'ivision

of Sport Fish, in the Pl.lS Area and throughout the state is to
optimize the survival and growth of resident fish and to
provide good recreational angl ing opportunities for the
public. Research objectives in the PWS Area are similar to
those l'isted for the Glennallen Area.
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D.

2. Management considerations. No significant grayling harvest
een reported i n the postal survey

since it began in 1977. Area bio'logists, however, report
that stocked grayl i ng are harvested i n the Cordova area
(t^|i'l I iams and Pottervi'll e 1983).

3. Period qf use. Gray'ling fishing takes place throughout the
sunmer rnonTh-s.

4. Harvest methods. Grayl ing can be taken with artificial
ffiflies ind ipinners, as well as with salmon
e99s.

5. Fishery summary and significant use areas:
a. Effort and harvest. Grayling harvest from the PWS Area

ffie and Little Echo Lake near Cordova
and Thompson Lake in Thompson Pass near Va'ldez were
stocked with grayling in 1983 (ADF&G 1984h). Grayling
are also taken from Pipeline Lake near Cordova, which
has been stocked in the past (t^lilliams, pers. cornm.;
ADF&G 1984h).

b. Signifjcant use areas. A series of maps at 1:250,000
ffiuced for use with this report.
These maps depict sportfi shi ng areas for mari ne,
anadromous, and selected freshwater fish.

6. Projected increase in demand. No information was found in
ncerning projected increase in

demand. Grayling are, however, found in streams along the
route of the proposed Copper River Highway, which has been
under study since at least 1949 (l,lilliams and Potterville
1983). If the road is ever constructed, it is 1ikely that
fishing demand in the area will increase, and some restraints
on I imi ts, seasons, and bag I imi ts may be necessary to
protect the resource (ibid.).
Arm Drainage Area
Management objectives. A primary goal of the ADF&G, Division
ffi Knik Arm Drainage Area and throughout
the state is to opt'imize the survival and growth of resident
fi sh and to provide diverse recreational angl ing
opportunities for the pub'lic. Research obiectives that apply
to resident fish investigations in the area include 1)
determining the environmental characteristics of the existing
and potential recreational fishing waters and obtaining
estimates of the sport fish harvest and angler participation
rates i 2) eva'l uati ng the impact of water use and urban
development projects on fisheries, aquatic 'life, and water
quality of lakes and streams in the area; and 3) determining
stocking measures (ADF&G 1980).
Management considerations. A large part of the fishing
effort directed toward grayling in the Knik Arm Drainage Area
takes p'lace on stocked lakes. These lakes all have nearby

Kni k
1.

2.
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road access, and several are stocked frequently to maintain
the population.

3. Period of use. Grayling fishing takes place throughout the
lliffiilTi6l-rver, grayl i ng are genera'l 1y most popul ar i n
spring and fall, when fisheries for salmon are not active.

4. ttirveit methods. Gray'ling can be taken with artificial
ffiflies and spinners, as we1l as with salmon
eggs.

5. Fishery summary and significant use areas:
a. Eifort and harvest. In recent years, d large portion of

ffist in the Knik Arm Drainage Area l,.t
been-taken from Harriet and Canoe lakes in the Kepler
Lakes complex near Palmer (taUte 60). These lakes are
stocked regularly. Long Lake, which is also in the
Kepler Lakes complex, was a'lso stocked in 1981' 1983'
and 1984. 0ther lakes containing grayling in the Knik
Arm Drainage Area are Meirs Lake near Pa'lmer, Seventeen
Mile Lake near Sutton, Long Lake at mile 86 on the G'lenn
Highway, and Lower Bonnie Lake at mile 83 of the Glenn
H i ghway.

b. Siqnificant use areas. A series of maps at
ffiuced for use with this
These maps depict sportfishing areas for
anadromous, and selected freshwater fish.

6. Pro.iected i ncrease i n demand. Li ttl e i nformat'ion on
ld be found in the avai'lable

literature. Grayling are, however, popular and easy to
catch, and it is'likely that, if the population of Southcen-
tral Al as ka conti nues to grow, f i sh'ing pressure on gray'l i ng

in the Knik Arm Drainage Area will increase. In a 1977
questionnaire regarding Cook Inlet basin stocked lakes, Il%
of the respondents said they preferred to fish for grayling
rather than for rainbow trout or land-locked coho salmon
(Watsjold 1978).

Anchorage Area
1. Management objectives. A primary goal of the ADF&G, Division

ffi Anchorage Area and throughout t!9 state
is to optimize the survival and growth of resjdent fish and
to provide good recreational angl'ing opportunities for the
publ ic. Research obiecti ves i n the Anchorage Area are
similar to those listed for the Knik Arm Drainage Area. Much
of the emphasis in the Anchorage Area is on determining
stocking measures for area lakes.

2. Management considerations. Grayling were stocked in several
e late 1960's and earlY 1970's. It

was hoped that if the stocked catchable rainbow trout were
removed rapidly by the intense fishery, the grayling might
survive in high enough numbers to provide an alternate
fishery within the same lake (Redick 1970). These stockings,

1:250,000
report.
mari ne,

E.
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however, did not result in self-sustaining populations, and
harvest from the Anchorage Area is now negligible.

3. Period of use. Grayling fishing takes place throughout the
summer.

4. Harvest methods. Grayling can be taken with artificial
ffiflies and spinners, as well as with salmon
eggs.

5. Fishery summary and significant use areas:
a. Effort and harvest. Grayling harvest in the Anchorage

ffitable 61). A small harvest had been
reported from Mirror Lake in 1977 and in L979-1981' but
none were taken in 1982 (taUte 61). Mirror Lake was
last stocked in 1978 (ADF&G, 1984h).

b. Significant use areas. A series of maps
sca I e have been produced f or use w'i th
These maps depi ct sportfi shi ng areas
anadromous, and selected freshwater fish.

at 1:250,000
thi s report.
for marine,

F.

6. Projected increase in demand. Any increase in grayling
itt be contingent upon changes

in the lake-stocking program that would result in grayling
once again being stocked in Anchorage Area lakes.

East Side Susitna Drainage Area
1. Management objectives. A primary goal of the ADF&G, Division

of Sport Fish, in the East Side Susitna Dra'inage Area and
throughout the state is to optimize the survival and growth
of resident fish and to provide diverse recreational angling
opportunities for the public. Research objectives that apply
to resident fish investigations in the area are similar to
those listed for the Knik Arm Drainage Area.

2. Management considerations. A significant management consid-
eration for many East Side Susitna Drainage Area streams is
the lack of sufficient pub'lic access to fishing areas (ADF&G

1984c). Access problems are discussed in more detail in
section I.5.b. of this narrative. As the Susitna River basin
continues to develop, gray'l ing populations in currently
remote areas may be subject to increased fishing pressure.
The congregation of larger grayling at the mouths of only a
few streams on the Susitna River between the Chulitna River
confluence and Devil Canyon makes them vulnerable to over-
fishing (Sundet and Wenger i984). Local residents have
stated that fishing for grayling has deteriorated since 1970
because of increased fishing pressure (ibid.).
In the area above Devi I Canyon, i ncreased sportfi shi ng
pressure caused by increased access to remote drainages as
the access and transmission corridors for the proposed dam

are developed could also result in overharvest of grayling
(Sautner and Stratton 1984). Population modeling indicates
that, because of the slow growth and development of grayling
in the upper Susitna basin, even a smal'1, increase in sport

797



an(o(uL+
).tl

EE(oU
I

(u
J(oc(u(l,-+

)(u
-oE(u
'lC.lfPog!oq)(u+

tro(,tnLo
..c

(uP
F

O
-O

=
.o
eO.e -C
trJ+

J

G
'G

.(\J
sf (u@
@

 
l(')

I 
(uF

I
or-
f\ 

-C
or(dq)
tiP

S(d0
(,! 

t--c
F

 
O

P
.rE

=
 

lt-
U

l f--
col

.. 
tU

d
o(u
L'E

C
L=

l
ol
qrl(a

O
O

F
{ 

F
{

(\J 
C

\J

N
lr)

tC
) F

{
F

l

or\f'.

oo()oooooooooooooooooooooo

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

@
O

O
O

O
O

O
O

C
)O

O
O

sl
oooo

O
O

O
O

N
O

O
O

O
O

O
O

O
O

O
O

N
O

O
O

O

O
O

O
O

O
IO

O
O

O
O

O
c)ooo

or@H

ooao

O
O

O
O

O
O

O
O

O
C

)O
O

O
O

O

O
O

O
O

r\A
O

A
O

A
O

@
O

 
l'\€-

(l)
.Y,tt 

d
Jl-+

J
(uoo

+
J 

J 
>

J 
+

)
g 

.U
 

(tJ(u(u 
.F

Q
)tn

J 
(l) 

.!Z
JJ 

E
(uE

 
L'O

o 
@

 
o 

-;z, 
.o.d 

.tt 
.n !- 

t- (tt 
(l,P

l- 
ocL 

(uJ 
qrJ 

(tt (uJJJ 
(u 

(u o 
(uJJ 

(u(J (u 
p 

o
(uJ 

(u l- 
(o! 

|o (IJJJ 
-!z (IJJ-Y

 
>

 (u (U
F

 
L 

.U
+

)
*, 

lU
-J.F

J 
|U

J-!Z
 

.O
 g)(u+

).d!.E
 

fU
.r 

O
 0).r-P

 
3

rE
Jrtoli. 

J 
.O

(|JJ3--O
J(uJ-d,L 

LE
rulct 

.c13
=

 
c)J 

! 
c)Je 

(u trD
O

J 
J 

(.)(J 
>

.)(lJ 
v1 .n c

e-O
 

l- 
O

 L.e 
.r 

E
-O

 E
 !-C

 
>

L 
(U

 
+

r-O
 L L 

(U
 16

P
 

(l, q1f 
(u L 

(u E
 g 

E
 O

- 
trJP

 (J-c E
 O

- 
O

-1J g 
o-(l) (u t- I

F
 

3 E
 E

 =
 ! 

+
) :5 (l) X

 Q
Je.et/l 

.d tA
 O

) -C
 tf)'e 

L 
(U

 E
-C

-C
lr-(9

.U
 O

 (o.U
 O

.F
P

- 
3.r 

L.e 
L 

(,1 .e-C
+

) 
.o.c.F

 
=

 tU
{J+

,
.t 

?)C
)V

,J=
 

O
(-)(5V

,A
- 

F
(.)6Lr-C

)O
trJV

)cD
 

F
(-)O

O

798

(Y
)

@O
r

F
l

C
\,1

@O
r

F
l

dO
l

F
{

o@O
i

F
{

O
l

r\o't
d@F

\
O

l

t'\r\O
l

r<

+
)t^oLG
'

PLoo-
,,,,q)c.oL(5()+

J(JLJ(o(uL(u!-5v,.oPtnoC
Ltn

lJ-

Pl-oo-
t/,G

'
(uL(l)(7)
(o!o(')
-s@
()l
cr\
<

N
('lr-l

r.o Pa,r',
(u(u
r)-o!
(o,o
F

-



3.

harvest would rapidly remove the large fish and decrease the
density of grayl ing in the upper Susitna (Schmidt and

Stratton 1984).
Period of use. Grayfing fishing takes place throughout-the
summileElold (1980)- noted that during the chinook salmon
season at Chunilna (Clear) Creek, ang'lers who were not
successful fishjng for chinook often sw'itched to fishi!g !g!
other species, such as gray1in9. In I979, approximately 260
grayling were taken from Chunilna (Clear) Creek during the
itriiroot<-salmon season (ibid.), which is approximately.25% of
the total harvest of grayling from Chunilna (Clear) Creek
that year. It seems likely that ang'lers at other creeks also
harveit grayl i ng duri ng salmon season when they are not
successful in harvesting salmon.

4. Harvest methods. Grayl ing can be taken with artific'ial
ffiflies and spinners, as well aS with salmon
eggs.
Fishery summary and significant use areas:
a. Eifort and harvest. Sportfishing lot grayl ing in ll',.ffiinage occurs primarily around the

mounths of clearwater tributaries (Sundet and Wenger

1984). Genera'11y, the largest harvests of grayf ing- in
the East Side Susitna Dra'inage Area are taken from
Willow Creek, Chunilna (Clear) Creek, and Montana Creek,
which from 1977 through 1982 had average annual harvests
of !,320, 750, and gSO grayling, respectively (taUle
62). Good grayling fishing is also available in Caswell
Creek, Sheep 

-Creek, 
Honolulu Creek, and Troub'lesome

Creek (ADF&G 1984g).
b. Siqnjficant use areas. A series of maps at 1:250'000

ffiuced for use with this rePort.
These maps depict sportfish'ing areas for marine'
anadromous, and selected freshwater fish.

Proiected i ncrease i n demand. Li ttl e i nformation on
projected 'increase in demand could be tound 1n tne aval laDle
i iterature. Grayl ing are' however, popular and easy to
catch, and it is'likely that, if the population of Southcen-
tral Alaska continues to grow, fishing pressure on gray'ling
in the East Side Susitna Drainage Area w'ill continue to
i ncrease.

West Side Cook Inlet-West Side Susitna Drainage Area
1. Manaqement objectives. A primary goa'l of the ADF&G, Division

ffi west-side area and throughout the .stateis to optimize the survival and growth of resjdent fjsh and
to provide recreational ang'ling opportunities foq tfe pub'lic.
Research obiectives that apply to resident fish investiga-
tions in the area are similar to those listed for the Knik
Arm Drainage Area.

5.

6.

G.
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H.

2. Management considerations. Many popu'lar fishing streams in
the west-side aiea are accessible only by boat or small
plane; however, a few popular grayling streams can be reached
from the road system. More informat'ion on access to west-
side streams is given in section I.E.6. of this narrative.

3. Period of use. Grayling fishing takes place throughout the
summer montht Many grayling are probably taken during the
salmon sport harvest season by anglers who are not successful
i n harvesti ng sa'lmon.

4. Harvest methods. Gray'l ing can be taken with artificial
ffiflies and spinners, as well as with salmon
eggs.

5. Fishery summary and significant use areas
a. Effort and harvest. Generally, the largest harvests of

ffiest-side area are taken from Lake
Creek, Alexander Creek, and the Deshka Rjver, which from
1977 through 1982 had average annual harvests of 1,870,
1,130, and 1,200 grayling, respectively (taUte 63). The
Talachulitna River, which is popu'lar with fishermen who
float the river from Judd Lake to its confluence with
the Skwentna, also provides a large harvest of grayf ing.
Grayling harvest from the Talachulitna averaged 729 fish
annua'l'ly from L977 through 1982. Many gray'li ng caught
on the Talachulitna are released, so harvest values do
not necessarily reflect the extent of use of this area.
In a 1974 creel census of the Talachulitna, it was found
that 66% of the grayling caught were released (Kubik and
Chlupach 1975). In 1975, 34% of the grayl'ing caught
were released (Kubik and Riis 1976).
The East and Middle forks of the Chul'itna River, which
are crossed by the Parks Highway, and Moose Creek, which
can be reached by the Petersvi I I e Road , are easi'ly
accessible grayling streams in the west-side area.

b. Significant use areas. A series of maps at 1:250,000
@or use with this report. These
maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. Projected increase in demand. Little informatjon on
projected increase in demand could be found in the available
I 'i terature. Grayl i ng are, however, popu'l ar and easy to
catch, and it is likely, that if the population of Southcen-
tral Alaska continues to grow, fishing pressure on grayling
i n the west-s i de area wi I I 'increase.

Kenai Peninsula Area
1. ltl-anagement objectives. A primary goal of the ADF&G, Djvision

ffi Kenai Peninsula Area and throughout the
state is to opt'imize the survival and growth of resident fish
and to prov'ide good recreational angling opportunities for
the public. Research objectives that apply to resident fish

801
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2.

investigations in the area are 1) determination of the
env'ironilental characteristics of waters of the Kenai Penin-
sula, 2) evaluation of existing and/or potential fisheries'
3) evaiuation of fishery rehabil'itation measures and

ivailability of sport fish -egg 
sources, 4) investigat'ion..of

land acces;, 5) evaluation and recommendations regarding
enhancement projects, and 6) prov'iding recommendations for
the management of sport fish resources and direct'ing the
course of future studies (ADF&G 1980, Wallis and Hammarstrom

1e83 ) .
Manaqement considerations. Arctjc grayling are not native to

ver, stocking efforts begun bY !!e
USFWS at Crescent Lake in 1952 have resulted in a few self-
susta'ining popu'lations in streams of the Kenai and Granite
Creek Orainigds (ADF&G 1978b, Nelson 1983). .Lakes contajning
se1f-susta.ining bopulations are remote, with access on'ly by

trail or floaipiahe (ADF&G 1978b). Attempts have been made

to establish hirvestable populations in Bernice, Grewink'
Seldovia, Iceberg, and Haz'el' lakes, which are more readily
.i..iriUie (WalIi"J and Hammarstrom 1979; Logan, pers. conrn.).
None of these stocking or transp'lant efforts, however, has

resulted in self-srista'ining popu'latjons (Wattis and

Hammarstrom 1979).
Because of ever-increasing demand for recreational angling'
increasing population, and recent legis'lativ-e, and court
decisions-regarding land disposition, the problems of public
access on tie Kenai Peninsul a have become acute. As a

resuit, there.is a need for the development of new sport
fisheries in this area (ADF&G 1980).
Period of use. Gray'ling fisheries take place througho-ut.the
surnJnr-ilnoffih-s. Creicent Creek and Lake are closed to fishing
from April 15 through June 30 (ADF&G_1984a).- Crescent Lake
grayling congregate to spawn at the lake outlet during_this
time and are e-specjally'susceptible to overharvest (Engel

1e73 ) .
Harvest methods. GraYf ing can be

ffiflies and spinners,
eggs .

5. F'i shery surnrary and s i gni f i cant use areas :
a. Etfort aira harvest. Grayl i ng harvest on the Kena'i

ffie at Ciesceht Lake and at lakes with
more recently i ntroduced popul ations such as South
Fuller (towei Fuller), Gray'ling Lake, Bench Lake, gnd

upper and lower Paradise lakes. A few_graylirg are also
thken each year at the confluence of the Russian and

Kenai rivers (taUte 64) (Ne1 son 1983). At Crescent
Lake, most of the fishing effort is concentrated -along a

200 id portion of Crescent Creek immediately below the

3.

4. taken with artificial
as well as with salmon

803
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lake and a'long the shores of the lake near the outlet
(Ense1 1973).

b. S'ignificant use areas. A series of maps at 1:250,000
@uced for use with this report.
These maps depict sportfi shi ng areas for marine,
anadromous, and selected freshwater fish.

6. Projected increase in demand. Li ttle information on
p d be found in the available
literature. Grayling are, however, popular and easy to
catch, and it is likely, that if the population of Southcen-
tral Alaska continues to grow, fishing pressure on grayling
in the Kenai Peninsula Area will continue to increase.

IV. DOLLY VARDEN/ARCTIC CHAR

A. Regional Surrnary
Dol'ly Varden and arctic char are two close'ly related salmonids of
the subfami'ly Salmoniae. Because of their similarilities they
will be discussed jointly and referred to as char.
Char harvests are reported from all postal survey areas in the
Southcentral Region. The largest char harvest is taken from the
Kenai Peninsula Area, with an average of 61,530 char taken from
that area annual'ly from 1977 through 1982. The Kenai Peninsula
char harvest contributed an average of 66% of the total Southcen-
tral Region char harvest from 1977 through 1982, The second
largest char harvest is taken from the Knik Arm Drainage Area,
w'ith an average annual harvest from L977 through 1982 of 10,770,
char or 12% of the Southcentral Region harvest. The total annual
Southcentral Region char harvest averaged 92,I70 fish from L977
through L982.

B. Glennal len Area
1. Management objectives. A primary goal of the ADF&G, Division

of Sport Fish, in the Glennal'len Area and throughout the
state is to optimize the survival and growth of resident fish
and to provide good recreational ang'ling opportunities for
the public. Research objectives that apply to resjdent fish
investigations in the area include 1) determining angler
participation and harvest in key fisheries; 2) cataloging and
inventorying water bodies in the area to develop new fish-
eries and monitor existing ones, especially those that are
maintained by stocking; 3) monitoring construction projects
to prevent losses of fish and fish habitat, and recomnending
mitigating measures when necessary; and 4) conducting life
history studies of various fishes, especially 'in high'ly
exploited fisheries (ADF&G 1980).

2. Manaqement considerations. The annual harvest of char from
1977 has ranged from 835 in 1980 to

2,452 fish in 1981 (taUte 65). This is a relatively smal'l
sport fishery, which has not justified a large amount of
population research or required any intense management.
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c.

3. Period of use. Most char in the Glennal'len Area are taken
ldi?eniaT]y-during fisheries for salmon (ADF&G 1977a);
however, char can be harvested throughout the year.

4. Harvest methods. Char can be taken by rod and reel during
m'e-Tffi season and by jigging through the ice in winter.

5. Fishery summary and significant use areas:
a. Eifort and harvest. Very little information could be

ffint char harvest locations in the
Glennallen Area. A creel census conducted in I976 on

the little Tonsina River, which crosses the Richardson
Highway near pump station 12, documents a sport catch.of
771 char. This census began June 16 and concluded
September 30 ('ibid. ). Klutina Lake Outlet and some

tributary streams to the copper R'iver also occasionally
produce sport catches of char (ibid.).

b. Sjqnificant use areas. A series of maps at 1:250'000
ffied for use with the rePort. The
maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. Projected increase in demand. No information on proiected
Inc nnallen Area could be found in
the available I iterature.

Prince t'lilliam Sound (PI,JS) Area
1. Management objectives. A primary goa'l of. the ADF&G' Division

ffi PWS Area and throughout the state is to
optimize the survival and growth of resident fish and to
pi'ovide good recreatjonal ang'ling opportunities for the
iublic. Research objectives in the Pt.lS Area are simi'lar to
those listed for the Glennallen Area.

2. Manaqement considerations. The annual harvest of char in the
rough 1982 averaged 6,470 fish

(taUte 66). Char are taken throughout the PWS Area; however,
overall effort levels are low, and most of the harvest'is
incidental to the salmon fisheries (ADF&G 1978a).

3. Period of use. Char can be taken throughout the year;
ffirffilfrFchar in the PhJS Area are taken incidentally
during fisheries for salmon (ibid.).

4. Harvest methods. Char can be taken by rod and reel in fresh
ffis and by iigging through the ice in winter.

5. Fishery summary and significant use areas:
a. Effort and harvest. In the Cordova area' 'large harvests

ffi from the Eyak River, with annual
harvests fron L977 through 1982 ranging from 850 char in
1977 to 3,060 in 1980 (taUte 66). The Eyak River,
however, is now collecting si1ty, glacia'l water from a

meander of the Scott River, and sportfishing in this
once clear water stream is declining. Char are a'lso
taken in marine waters in the Cordova area and in the
Bering River, McKin'ley and Martin lakes, and lakes along
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D.

the Lake Elsner USFS trail (ADF&G, unpubl. data; USFS
n.d. ) .
Char are taken from marine waters in the Valdez area and
from the Robe Rjver and Lake, the Lowe R'iver (ADF&G,

unpubl . data), Tsaina Lake, and the Tiekel River
(l^lilliams, pers. comm.). Char are also taken in several
western PWS streams where harvest of salmon also occurs.

b. Significant use areas. A series of maps at 1:250,000
scale have been produced for use with this report. The
maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. Projected increase in demand. A significant increase in
sport- fishing effort in the Cordova area is not anticipated
until access to and wjthin the area improves (Wi11iams and
Pottervi'lle 1983). It is, however, expected that Valdez will
conti nue to grow and become more i ndustri al i zed i n the
future, and demands on the resources of the Va]dez area
fishery wi I I probably increase. The western Pl'lS boat
fishery, which originates from Whittier, is currently 'limited
by access and the availability of boat slips in Whittier (PWS

Regiona'l Fisheries Planning Team 1983);, however, development
of the smal I -boat mari na and recreati onal housi ng has
recently resulted in an expansion of sportfishing effort
(ADF&G 1980). It is anticipated that the Whittier area and
western Pl'lS will become a maior sportfishing area for
Anchorage area residents (ibid.).

Knik Arm Drainage Area
1. Management objectives. A primary goal of the ADF&G, Division

of Sport Fish, in the Knik Arm Drainage Area and throughout
the state is to optimize the survival and growth of resident
fish and to provide diverse recreational ang'l ing
opportunities for the public. Research object'ives that apply
to resident fi sh i nvestigations i n the area i ncl ude 1)
determining the environmental characteristics of the existing
and potential recreational fishing waters and obtaining
estimates of the sport fish harvest and angler participation
rates; 2) evaluating the impact of water use and urban
development projects on fisheries, aquatic life, and water
quality of lakes and streams in the area; and 4) determing
stocking measures (ADF&G 1980).

2. Management considerations. The Knik Arm Drainage Area char
reased from 7,540 fish in 1977 to

13,540 in 1982 (taUte 67). Many char are taken incidental'ly
by salmon fishermen (ADF&G I977b).

3. Period of use. Char are harvested throughout the year.
4. ffi-veSflmef[-qOs. Char can be taken by rod and reel during

ffison and by jigging through the ice in winter.
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t.

5. Fi shery summary and s i gn'i f i cant use areas :

a. Effort and harvest. Big Lake, north of t,lasi I la,
supporTs--an---cTr- ve wi nter f i shery for char (ADF&G

I977b). The char harvest from Bjg Lake has increased
from 4,950 in 1977 to 8,790 in 1982 and has contributed
an average of 60% of the Knik Arm Dra'inage char harvest
(taUte 67). Char are also taken from the Little Susitna
River, Wasilla Creek, and the Knik River and its
tributaries. In the Little Susitna River, most char
harvest takes place in the headwater reaches (Engel,
pers.comm.).

b. Significant use areas. A series of maps at 1:250,000
@ed for use with this report. The
maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. Projected increase in demand. Little information on
ld be found in the available

literature; however, it is like'ly that if the populat'ion of
Southcentral Alaska continues to grow, char in the Knik Arm
Drai nage Are w'i I I be subject to i ncreases i n fi shi ng
pres sure .

Anchorage Area
1. Management objectives. A primary goa'l of the ADF&G, Division

ffi Anchorage Area and throughout the state
is to optimize the survival and growth of resident fish and
to provide good recreational angling opportunities for the
public. Research objectives in the Anchorage Are are similar
to those listed for the Knik Arm Drainage Area. Much of the
emphasis in the Anchorage Area is on determining stocking
measures for area lakes.

2. Management considerations. Neanly all char harvest from the
from rivers. The Anchorage Area

harvest is relatively small, averaging 3,930 fish from L977
through 1982, and has to date not justified a large amount of
popu'lation research or required any intense management.

3. Period of use. Char can be harvested throughout the year;
@ffi-rc most char in the Anchorage Area are taken from
rivers, this is probably mainly a summer fishery.

4. Harvest methods. Char can be taken by rod and reel during
ffison and by jigging through the ice in winter.

5. Fishery summary and significant use areas:
a. Effort and harvest. The largest harvests of char from

@general'ly are taken from Eagle River,
which has had an average annual harvest of 1,140 char
from 1977 through 1982. Large harvests are also taken
from the Twentymile River and smaller harvests from Ship
Creek and Bird Creek (talte 68). Char are also taken
from Portage Creek, Campbell Creek, Peters Creek and
Rabbit Creek (ADF&G, unpubl. data).
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F.

b. Siqnificant use areas. A series of maps at 1:250,000
@ed for use with this report. The

maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. ?roiected.increase in demand. No information on proiected
tncrease rffifound in the available litera-
ture; however, it is 1ike1y that, if the population of
Anchorage cont'inues to grow, the fishing pressure on area
streams will increase.

East Side Susitna Drainage Area
1. Management object'ives. A primary goal of the ADF&G' Divjsion

ffie East Side Susitna Drainage Area and
throughout the state is to opt'im'ize the survival ald growth
of resident fish and to provide good recreational ang'l ing
opportunities for the pub'lic. Research objectives that- apply
to'resident fish investigations in the area are similar to
those listed for the Knik Arm Drainage Area.

2. Management considerations. Char harvest in the East Side
averaged 3,610 fish annuallY from

L977 through L982 (taUte 69). The maiority of char in this
area are taken in conjunction with various salmon fisheries
(ADF&G 1e78b).
Large char are found'in a few lake and stream systems in the
Susitna River basin above Devil Canyon in areas that may be

affected by increased sportfishing pressure as the access and
transmission corridors for the proposed dam are developed.
These char are read'i1y caught by hook and line and may
provide a recreational sport fishery (Sautner and Stratton
1984). Special consideration, however, ffidY need to be given
to these large char because they are not wid.ely distributed
and little ii known about their life history (ibid.).

3. Period of use. Char can be harvested throughout the year.
4. Iianffi nref-hoas. Char can be taken by rod and ree'l during

Th'e-iffi season and by jigging through the ice in winter.
5. Fishery summary and significant use areas:

a. Effort and harvest. The 'largest harvests of char from
ffitna Drainage Area are usua'l1y taken
from Chunilna (Clear) Creek. Chunilna (Clear) Creek
char harvest has ranged from 379 fish in L977 to 1'817
in 1978. In 1979, 794 char were taken from Chunilna
(Clear) Creek during the chinook season (Watsiold 1980),
which is approximately 96% of the total harvest of char
from Chunilna (Clear) Creek that year. Large char
harvests are also taken from Willow, Montana, Sheep, and
Little Wi'llow creeks.

b. Significant use areas. A series of maps at 1:250,000+ffied for use with this report. The
maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.
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G. West Side Cook Inlet-West Side Susitna Drainage Area

1. Manasement obiectives. A primary goal of the ADF&G, Division
ffi west-side area and throughout the state
is tb optimize the survjval and growth 9f resident fjsh and

to provide recreatjonal angl i!9 opportuni.ties fol tle pub'lic.
Resbarch obiectives that apply to resident fjsh investiga-
tions in the area are similar to those listed for the Knik
Arm Drainage Area.

2. Manaqement considerations. Char harvest in the West Side
averaged 3,450 char annua'llY from

Ig77 through ISAZ (taUte 70). This is a relativel_y small
harvest wheln compared to the number of salmon taken from the
area and has to date not iustified a large amount of popula-
tion research or required any intense management.

3. Period of use. Char can be harvested throughout the year.
4. Eliiiffihoas. Char can be taken by rod and reel during

Iffison and by jigging through the ice in winter.
5. Fi shery sumnary and si gn'i f i cant use areas :

a. E?fort and harvesi. Char harvest from west-side streams
ffi great deat since 1977 (taule 70).
Harvests of over 100 char are frequently taken from Lake
Creek, Alexander Creek, the Chuitna (Chuit) River, the
Theodore River, and Judd Lake. In 1973, Kubik and Trent
(1974) noted that the Talachulitna River and Coal Creek'
which drain into Beluga Lake, both contained excellent
sport fisher.ies for char. The harvest of char in the
Tilachul'itna reached 980 fish in 1980 but plumetted to
only about 10 fish jn 1981.

b. Siqirificant use areas. A series of maps at 1:250,000
ffied for use with this report. The

maps depict sportfishing areas for marine, anadromous,
and selected freshwater fish.

6. Projected increase in demand. Li ttle information on
d be found in the available

iiterature. It is likely, however, that, if the the popula-
tion of southcentral Alaska continues to grow, fishing
pressure on char in the west-side area will increase.

Kenai Peninsula Area
1. Management obiectives. A primary goa'l-of the ADF&G, Division

ffi Kenai Peninsula Area and throughout-the
state is to optim'ize the survival and growth of resident fish
and to proviie good recreational angling_ opportunities -forihe pub'l'ic. Res6arch obiectives thaf apply to resident.fish
inveitigations in .the area are 1) determinatjon of environ-
mental iharacteristics of waters of the Kenai Peninsula;
2) evaluation of existing and/or potential fisheries;
3) evaluation of fishery rehabilitation measures and availa-
Uitity of sport fish e-gg take sources; 4) investigation. of
land 

-access; 5) evalualion and recommendations regarding

H.
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2.

enhancement proiects; and 6) providing recommendations for
the management of sport fish resources and directing the
course of future studies (ADF&G 1980, Wallis and Hammarstrom
1eB3 ) .
Manaqement considerations. Kenai Peninsula rivers support

es in Southcentral Alaska. Char
harvest ?rom the Kenai Pen'insula Area has ranged from 36'100
in 1977 to 80,520 in 198i (taUte 71). Char are frequently
taken incidentally during the sport fisheries for salmon;
however, directed fisheries for char also take place on the
Kenai Peninsula. Increased angler effort on streams that
support native popu'lations of char have made it'imperative
that the ADF&G obtain more comp'lete information on run size
and harvest levels in these streams in order to provide a

basis for proper management (ADF&G 1980).
Period of use. Char harvest takes place throughout the year.
ln Ehilnchor River, harvest of sea-run char beg'ins in about
mid Ju1y, and the major effort from mid July to about mid
August on this stream is directed toward char (Wallis and
Hammarstrom L979). The popu'lation of larger, spawning char
shows up in early October and is harvested until the stream
freezes (ibid.).
Harvest methods. Char can be taken by rod and reel during
m'a-iffiason and by jjgging through the ice in winter.
Fishery summary and significant use areas:
a. Effort and harvest. Char are the object of a major

ffi tne Kenai Peninsula, with large
harvests being taken from many streams and lakes and
from marine waters. The largest char harvests are
usually taken from the Kenai River and the Anchor River'
with average annual char harvests from 1977 through 1982
of 22,900 and 14,090 respectively (tante 71). A 'large

number of the char i n the Kenai Ri ver are taken
incidentally during the salmon harvest. Char are also
harvested from the Russian River. Data indicate that
anglers are seeking char prior to and after the sockeye
saimon fishery in thjs stream (Nelson 1982).
The Anchor River, which is one of the most popular
fishing streams on the Kenai Peninsu'la, supports a good
popu'lation of anadromous char, the target of many sport
anglers. In 1980, it was noted that char harvested in
the Anchor River during the early fishery from mid July
to mid September are bright silver and obviously fresh
from sal t water. Many of these are smal I and are
released. During the late fishery, from mjd September
to mid November, the char are larger and are brightly
co'lored and sexually mature (Hammarstrom 1981a). 0ther
streams south of the Kenai River, includ'ing Deep Creek,
the Ninilchik River, and Stariski Creek, also produce

3.

4.

5.
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V.

good harvests of char (taUte 71).. Chgr can-also be

taken from Salmon Creek near Seward (ADF&G 1984f).
Char are taken from several I akes on the Kenai
Peninsula, inc1uding Jerome Lake, Sunrmit take, Grouse
Lake, and lakes in the Canoe Lakes system (ADF&G 1984f'
198ag). Lake fisheries for char take plqcq in the
summer and through the ice in winter. Some lakes, such
as the Sunrm j t Lakes , contai n popul ati ons of smal 'l ,
nonanadromous char, commonly known as gol den-fi ns
(Logan, pers. comm. ).
Chai are al so harvested from mari ne waters of
Resurrection and Kachemak bays. Char are harvested from
shore or from boats. Fishing for char off the end of
Homer Sp.it .is espec'ia1 'ly popul ar. The sal twater char
harvest'from the Kenai Peninsula Area has averaged 6'000
fish from 1977 through 1982 (taUte 71).

6. Projected increase in demand. Little information could be

To[i terature concerning projected
increase jn demand for char on the Kenai Peninsula; however,
it is like'ly that, if the population of Anchorage continues
to grow, th; fishing pressure on area lakes and streams will
i ncrease.

RAINBOW TROUT/STEELHEAD
A. Regional Sunrnary

Rainbow trout harvests are reported from all postal survey areas
in the Southcentral Reg'ion, though the PWS Area annual harvest is
very small (less than- 500 fish). Steelhead are harvested on'ly
from the Kenai Peninsula Area and the Glennallen Area, with the
Kenai Peninsula harvest being by far the larger of the two. In
1977 through 1982, the average annual rainbow trout harvest from
the Southcentral Reg'ion was 116,390 fish. The annual steelhead
harvest averaged 1,560 fish. The 'largest rainbow trout harvests
are taken from the Anchorage Area, the Knik Arm Drainage Area, and
the Kenai Peninsula Area.
A large number of the rainbow trout harvested in the Southcentral
Area are the result of the lake-stocking program carried out by
the ADF&G. Studies designed to provide information for deve'lop-
ment of improved lake-stock'ing practices were initiated jn 1973.
These studies have been conducted mainly on selected Matanuska-
Susitna Va11ey lakes. There are two long-range goals of the
project: 1) to develop a lake-stocking manual with guidelines for
determining optimum sizes, densities, times, species, and strains
of fish for'various lake types to achieve maximum surv'ival,
growth, and harvest potential; and 2) to deve'lop equipment to
efticiently sample stocked fish populat'ions, with minimum
detriment to harvestable stocks (Havens 1983).
A phase of the lake study program involved the selection of
rai'nbow trout brood stock well suited for use in Alaska. Based on
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B.

the data col lected duri ng thi s project and related hatchery
observations, a strain of rainbow trout from the Swanson River on
the Kenai Peninsula was selected as brood stock to be used for the
lake-stocking program (Havens 1980). The Swanson strain had a
significantly greater survival under all natural lake conditions
examined than the other two strains examined (Havens 1983).
Gl ennal'len Area
1. Management objectives. A primary goa'l of the ADF&G, Division

ffirre Glennallen Area and throughout the
state is to optimize the survival and growth of resident fish
and to provide good recreational ang'ling opportunities for
the public. Research objectives that apply to resident fish
investigations in the area include 1) determining angler
participation and harvest in key fisheries; 2) cataloging and
'inventorying water bodies in the area to develop new fisher-
ies and monitor existing ones, especially those that are
maintained by stocking; 3) monitoring construction projects
to prevent losses of fish and fish habitat and reconrnending
mitigating measures when necessary; and 4) conducting life
history studies of various fish, especia'l ly in highly
exploited fisheries (ADF&G 1980).

2. Management considerations. Native stocks of rainbow trout in
ffiare reached primarily by fly-in and float
fishermen. Stocked lakes, with rainbow trout fisheries that
are usually managed on a put-and-take basis, are located
within easy access from roads and receive a considerable
amount of effort from sport fishermen in the Glennallen Area
(ADF&G 1977a).
The land disposal program conducted by the DNR has made large
tracts of land in the Glennallen Area availab'le for private
ownership. Much of this land borders lakes and streams,
which support or have the potential to support fish.
Retention of land for pub'lic recreation and access has become
a very important facet of fisheries investigations'in the
Glennallen Area (t.lilliams and Pottervi'l'le 1983).

3. Period of use. Rainbow trout can be taken throughout the
year; Towever, fishing tends to be most productive in the
spring and fa1'1, when rainbow trout in lakes are actively
feeding near the surface and those in streams are migrating
to spawning or overwintering areas. Steelhead are available
in the fall, when they enter the Copper River system, and in
ear'ly summer, when they may be taken incidentally during the
sport salmon fishery as they out-migrate (ADF&G 1977a).

4. Harvest methods. Rainbow trout can be taken by rod and reel
ffi|'Threfree season and by jigging through the ice in
winter. Steelhead are taken by rod and reel.
The lower section of the Gulkana River from the Richardson
Highway Bridge downstream to a marker 500 yd downstream of
its confluence with the Copper River is a fly-fishing-only
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5.

water from June I through July 31 (ADF&G 1984a). This
regulation was passed to protect schooling salmon in that
ar6a (51i I I i ams 1979) but al so affects rai nbow trout
fi shermen.
Fishery summary and significant use areas:
a. Eifort anO harvest. The largest harvest of rainbow

ffillen Area is usually taken from the
Gulkana R.iver. Gulkana River harvests from 1977 through
!982 averaged 920 rainbow trout (taUte 72). 0n-s!!9
creel census data col lected from L975 through 1980

indicate that most of the Gulkana River rainbow trout
are taken by anglers floating the river in the upper
sect'ion from the mouth of Sourdough Creek upstream to
the West Fork of the Gulkana River (t,Jilliams 1977, 1979;
williams and Potterville 1981). Postal survey data from
1982, however, indicate that in 1982 the maiority of the
rainbow trout were taken by other fishermen (taUte 72),
Many of the rainbow that are caught are -released. In
lg7g, it was est'imated from on-site creel census data
that 83% of those caught were released. In 1980' 43%

were released (Will'iams and Potterville 1981). The

catch of rainbow trout increased by over 100% in 1978

over 1977 but has remained close to the same level s'ince
then. The majority of the 1978 increase was in fish
caught in the-uppei section by float anglers (Williams
1e7e).
Rainbow trout are also taken from many lakes in the
Glennallen Area. Large harvests are taken from Van

(Silver) Lake near Chjtina, which is frequently stocked
to majntain the popu'lation.Other productive ra'inbow
I akes i ncl ude Mi rror, Three-mi I e, Buffal o ' Scul pi n 'North Jan, and Stelna lakes (ADF&G 1984f' 19849).
0n1y a small steelhead spor! fishery exists in the
Copper River system (taUte 73). Steelhead are taken in
thb' Gul kana inc'idental ly to the sport salmon catch
(ADF&G 1977a). The Hanagita River supports a f'ly-in
fal I steel head f i shery ( 'i bi d. ) .

b. Siqnificant use areas. A series of maps at 1:250'000
ffied for use wjth this rePort that
depict sportfishing areas for marine, anadromous, and
selected freshwater fish.

Pro.iected increase in demand. Little information on-.projected increase in demancl could be tound 'ln tne aval laDle
iiterature. Rainbow trout are, however, popular and easy to
catch, and it is like'ly that, if the popu'lation of Southcen-
tral Alaska continues to grow, fishing pressure on rainbow
trout in the Glennallen Area will increase.

6.
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c. Prince t^lilliam Sound (PWS) Area
1. Management objectives. A primary goal of. the ADF&G, Division

ffi PWS Area and throughout the state is to
optimize the survival and growth of resident fish and to
provi de good recreati onal angl i ng opportun'i ti es for the
public. Research objectives in the PWS Area are simi'lar to
those listed for the Glennallen Area.

2. Manaqement considerations. Rainbow trout are found in only a

cked bY the ADF&G (ADF&G 1978a).
Steelhead harvest is not reported from the Pl'lS Area.

3. Period of use. Rainbow trout can be taken throughout the
yeafi Fowever, fishing tends to be most productive in spring
ind fal 'l , when the 

- 
rai nbow trout i n I akes are acti vely

feeding near the surface.
4. Harvesi methods. Rainbow trout can be taken by rod and reel

ZuFing-fhffifree season and by iigging through the ice in
w'i nter.

5. Fishery summary and significant use areas:
a. Effort and harvest. Rainbow trout harvest from the PWS

@ 285 fish annually from 1977 through
1979 (table 74). In the Cordova area, rajnbow trout are
taken from Crater Lake (l.lilliams, pers. comm.), which
was stocked with rainbow in 1977 (ADF&G 1984h). Cabin
Lake, near Cordova, was stocked in 1983 (ibid.). In the
Valdez area, rainbow trout are taken from Blueberry and
Worthington 'lakes in Thompson Pass, both lakes having
been stocked in 1983 (ibid.).

b. Signjficant use areas. A series of maps at 1:250'000
sffied for use with this report that
depict sportfishing areas for marine, anadromQus, and
selected freshwater fish.

D. Knik Arm Drainage Area
1. Management objectives. A primary goai of the ADF&G, Division

ffi Knik Arm Dra'inage Area and throughout
the state is to optimize the survival and growth of resident
fish and to provide good recreational angling opportunities
for the public. Research obiectives that apply to resident
fish investigations in the area include 1) determining the
environmental characteristics of the existing and potentia'l
recreational fish"ing waters and obtaining estimates of the
sportfish harvest and ang'ler participation rates;2) evalua-
ting the impact of water use and urban development_ projects
on fisheries, aquatic life, and water qua'lity of lakes and
streams in the area; and 3) determining stocking measures
(ADF&G 1e8o).

2. Management considerations. Much of the rainbow trout harvest
Area is taken from lakes regularlY

stocked with trout from the state's hatchery program. Lakes
within this area exhibit a broad spectrum of environmental
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3.

conditions, ranging from deep and infertile to very shal'low
and rich in nutrients. The presence or absence of stickle-
backs, a potenti a'l compet'itor i n each of the I ake types 'introduces.an additiona'l variable (Bentz 1983). In an effort
to determine the optimum productive capabilities of each of
the various lake types, numerous studies have been conducted
on Matanuska-Susitna Valley 1akes. Results of these studies
have provided information for the statewide stocking_program'
and they are discussed in more detail in the regional section
of this narrative (V.A.).
There is no steelhead harvest in the Knik Arm Drainage Area.
Period of use. Rainbow trout can be taken throughout the
ye€rfi Fowever, fishing tends to be most productive_in_spring
lnd fall when the rainbow trout in lakes are active'ly feeding
near the surface and those in streams are migrating to
spawning or overwintering areas.
A 1977 

- questionnaire regarding stocked lakes in the Cook
Inlet Basin asked what percentage of fishing time was spent
during the w'inter; 26% of the respondents spent from 10 to
50% of their fishing time in the winter and on'ly 5% spent
more than 50% of thejr fishing time during the winter period
(Watsjol d 1978) .
Harvest methods. Rainbow trout can be taken by rod and reel
AuFin-|ThtTe-free season and by iigging through the jce in
wintei. In a 1977 creel census of the Kepler Lakes area' it
was found that shore fishermen slight'ly outnumbered boat
fjshermen. A check of fishing success for boat versus shore
fishermen on Kep'ler and Bradley lakes revealed that boat
fi shermen had 7l% better success than shore fi shermen
(watsjold 1978).
Fishery summary and significant use areas:
a. Effort and harvest. The largest harvests of rainbow

ffi Arm Drainage Area are taken from Big
Lake, which conta'ins a natural population of rainbow
trout, and from stocked lakes in the Kepler Lake
complex, (taUle 75). Results of a L977 creel census
conducted from April 30 to September 5 at the Kepler
Lakes complex showed that the largest number of
angler-dayi were spent on Matanuska and Kepler lakes
( i bi d. ) . The 1978 creel census at the Kep] er Lake
complex from June 7 through July 1 showed that in that
year Echo, Matanuska, Kep'ler, and Long lakes were most
popular (Watsiold 1979). Harvest and effort in stocked
lakes fluctuates depending on the survjval of stocked
fish and changes in the stocking program. For instance'
the 1977 rainbow trout harvest from the Kep'ler Lake
complex was low because in 1976 rainbow trout from the
Swanson Ri ver strai n were stocked 'i n those I akes.
Swanson River rainbow trout grow s1owly and so could not

4.

5.
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E.

be stocked until early October L976 and did not enter
the fishery until August of L977 (Watsiold 1978).

6. Projected increase in demand. Little information on
d be found in the avai]able

literature; however, it is 1ikely that, if the population of
Southcentral Alaska continues to grow, fishing pressure on
rainbow trout in the Knik Arm Drainage Area will increase.
In a 1977 quest'ionnaire regarding Cook Inlet Basin stocked
lakes , 70% of the respondents said they preferred to fish for
rainbow trout rather than for grayling or landlocked coho
salmon ( ibid. ).
In time, some lakes now considered marginal for stocking
because of limnological characteristics, naturally occurring
competitor species, or lack of dedicated access will be
needed to fulfill angling needs (ADF&G 1980).

Anchorage Area
1. Management objectjves. A primary goal of the ADF&G' Division

ffi Anchorage Area and throughout the state
is to optimize the survival and growth of resident fish and
to provide good recreational ang'l ing opportunities for the
publ ic. Research obiectives in the Anchorage Area are
similar to those l'isted for the Knik Arm Drainage Area. Much

of the emphasis in the Anchorage Area is on determining
stocking measures for area lakes.

2. Management considerations. t,Jith the exception of smelt,
hrfiiah are taken by dip netters in Turnagain Arm, rainbow
trout contribute by far the 'largest sportfish harvest in the
Anchorage Area. The annual harvest of rainbow trout has
increased from L7,730 in 1977 to 49,240 in 1982 (taUte 76).
This increase is due to an increase in angler effort
(taUte S) and to an increase in the number of rainbow trout
stocked in Anchorage lakes. Until 1982, several Anchorage
lakes were stocked with coho salmon; however, rajnbow trout
are now almost exc'l usi vely stocked i n Ancborage I akes.
Anchorage Area lakes stocked with rainbow trout are listed in
the Rainbow Trout Distribution and Abundance narrative in
this volume.
In L976, a creel census on four military reservation lakes
(Green, Hillberg, Gwen, and 0tter lakes) showed an estimated
return of trout plants to the angler in each lake of 47% to
79% (fuUik and Wadman 1977). In a 1979 creel census, the
average return to the angler of rainbow trout stocked in
Fish, Green, Hillberg, and Triangle lakes, all on Elmendorf
Air Force Base, was 55% (Kubik and Delaney 1980).

3. Period of use. Rainbow trout can be taken throughout the
yeafiT-owever, fishing tends to be most productive in spring
and fall when the rainbow trout in lakes are active'ly feeding
near the surface.
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F.

4. Harvest methods. Rainbow trout can be taken by rod and reel
ALtyfrg-ffit-ice-free season and by iigging through the ice in
winter. A few Anchorage anglers have canoes or inflatable
rafts; however, most fishing on Anchorage lakes is from
shore.

5. Fishery summary and significant use areas:
a. Effort and harvest. Harvest and effort on Anchorage

@epending on the current stocking
program. Effort in recent years, however, has tended to
be greatest on Jewel, Green, Hillberg, Clunie, and 0tter
lakes (taUte 5). Rainbow trout are also taken from
Eagle River and Ship Creek, and from Campbell Creek,
which was stocked with catchab'le-size rainbows in 1983
and 1984 (ADF&G 1984h).

b. Significant use areas. A series of maps at 1:250,000
@ed for use with this report that
dep'ict sportfishing areas for marine, anadromous, and
selected freshwater fish.

East Side Susitna Drainage Area
1. Management objectives. A primary goa'l of the ADF&G, Division

of Sport Fish, in the East Side Susitna Drainage Area and
throughout the state is to optim'ize the survival and growth
of resident f j sh and to provide stet recreationa'l ang'ling
opportunities for the public. Research objectives that app'ly
to resident fish investigations in the area are similar to
those listed for the Knik Arm Drainage Area.

?. Management considerations. A significant management consid-
eration for many East Side Susitna Area streams is the lack
of sufficient public access to fishing areas (ADF&G 1984c).
Access problems are discussed in more detail in section
I.5.b. of this narrative. As the Susitna River basin
continues to develop, the rainbow trout population may
decl ine from the increased fishing pressure (Sundet and
Wenger 1984).

3. Period of use. Rainbow trout can be taken throughout the
te,tfh.owever, fishing tends to be most productive in spring
and fa'11, when the rainbow trout in lakes are actively
feeding near the surface and those in streams are migrating
to spawning or overwintering areas.

4. Harvest methods. Rainbow trout can be taken by rod and reel
du-ffig-fhffifree season and by jigging through the ice in
wi nter.

5. Fishery surnmary and significant use areas:
a. Effort and harvest. The largest rainbow trout harvests

ffisusitna Drainage Area are taken from
Wi I I ow, Montana, and Chuni I na (Cl ear) creeks, with
average annual harvests from 1977 through 1982 of 1,170,
1,280, and 1,020, respectively (taUte 77). These are
popular salmon streams, and it is 1ikely that many of

830
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the rainbow trout are taken incidentally during the
sport fishery for salmon. In I979, approximately 510
rainbow trout were taken from Chunilna (Clear) Creek
during the chinook salmon season (Watsiold 1980), which
is approximate'ly 89% of the total harvest of rainbow
trout from Chunilna (Clear) Creek that year.
Rainbow trout in the midd]e Susitna River are vulnerable
to sportfishing during their fall outmigrations. Local
anglers take advantage of the outmigration at the mouth
of Indian River, tributary to the Susitna, each fall
(Sundet and Wenger 1984).

b. Siqnificant use areas. A series of maps at 1:250'000
@ed for use with this report that
depict sportfishing areas for marine, anadromous, and
selected freshwater fish.

6. Projected increase in demand. Little information on proiect-
l d be found i n the avai l ab]e

literature. It is 'like1y, however, that if the population of
Southcentral Alaska continues to grow, fishing pressure on
rainbow trout in the east-side Susitna area will increase.
hlith the advent of recently proposed road construction for
the Chase I, II, and III state subdivisions, Chunilna (Clear)
Creek may be subject to a'large jncrease in angling pressure
in the future (ADF&G 1984c).

West Side Cook Inlet-West Side Susitna Dra'inage Area
1. Management obiectives. A primary goa'l of the ADF&G, Division

ffi west-side area and throughout the state
is to optimize the survival and growth of resident fish and
to provide recreational angling opportunities for the pub'lic.
Research obiectives that apply to resident fish investiga-
tions in the area are similar to those listed for the Knik
Arm Drainage Area.

2. Management considerations. Many popular fishing streams in
accessible on'ly bY boat or smal l

plane. The Talachulitna River is managed by the ADF&G as a

catch-and-release trophy rainbow trout fishery.
3. Period of use. Rainbow trout can be taken throughout the

year; Fowever, fishing tends to be most productive in spring
and fa11, when the rainbow trout in lakes are actively
feeding near the surface and those in streams are migrating
to spawning or overwintering areas.
In a 1974 creel census of the Talachulitna River between Judd
Lake and the Highline Lake area, it was noted that the catch
of rainbow trout began to drop off in Ju'ly and remained low
through the end of the creel census on September 30 (Kubik
and Chlupack 1975).

4. Harvest methods. Rainbow trout can be taken by rod and reel
Auring--Iffifree season and by iigging through the ice in
winter. The Talachulitna River is a sing'le-hook-only area.
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5. Fishery summary and significant use areas:
a. t?fort aia harvest. The largest sport.harvests of

rffi west-side area are taken from the
Deshka River, Lake Creek, and Alexander Creek, with
average annual harvests from 1977 through-1982__o.f 3r350,
2,880; and 1,970, respect'ively (taUte 78). The

Talachulitna Rjver also supports an important rainbow
trout fi shery. Because thi s i s a catch-and-rel ease
fisheryo Ta'lachul itna rainbow trout harvests are
nonexiltent, and the importance of this stream cannot be
judged on that basis. The Talachulitna offers a

high-quality fishing experience fol anglers who float
the river from Judd Lake to the Highline Lake area or to
the confluence of the Talachulitna and Swentna rivers.
Access and use of the Talachulitna are discussed in more

detail in section I.E.6. of this narrative.
b. significant use areqs. A_ series of.maps. at 1:250,000

sc@ed for use with this report that
depict sportfishing areas for marine, anadromous, and

se]ected freshwater fish.
6. Proiected tlcrgqle_rn demand. Ljttle information on

d be found in the available
iiterature; it is 1ikely, however, that, if the popu'lation of
Southcentral Alaska continues to grow' fishing pressure on

rainbow trout in the west-side area will increase. The

recent opening of the Talachulitna and many other-west-side
streams to chinook salmon harvest may increase the incidental
catch or harvest of rainbow trout during the salmon fishery
in this area.

H. Kenai Peninsula Area
1. Management obiectives. A primary goal of the ADF&G, Div'ision

ffi Kenai penjnsula Area and throughout the
state is to optimize the survival and growth of resident fish
and to proviie good recreatjonal ang'ling opportunities for
the pubfic. Research objectives that apply to resident fish
invest'igations in the area are 1) determination of environ-
mental characteristics of waters of the Kenai Peninsula;
2) evaluation of existing and/or potentia'l fisheries;
3) evaluation of fishery rehabil itation measures and
availability of sportfish egg sources; 4) 'investigation of
land accesi; 5) evaluation and recommendations regarding
enhancement projects; and 6) providing recommendations for
the management of sportfish resources and directing the
course of future studies (ADF&G 1980, hlallis and Hammarstrom
1e83).
A steelhead research project is also conducted on the Anchor
River that has the fojlowing objectives: 1) to determine the
size of steelhead stocks, 2) to determine stee'lhead 'instream

behavior and intrasystem movement and migration,3) to
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2.

determine angler use and the effects of current harvest
I evel s , and 

- 4) to determi ne the need for suppl ementi ng

steelhead stocks (Wallis and Bal'land 1983). The department's
goal is to provide continued rec.reational angling for steel-
6ead on Kenai Peninsula streams (ibid.).
Manaqement considerations. Sportfishing effort on the Kena'i

tfran 'in any other area of A1aska.
There are two principa'l reasons for this: the availa!ili!V
of large stocks of salmon and good access to the area (ADF&G

1984d): The large amount of fishing pressure expended on the
Kenai Peninsula 

-has resulted in concern for the Status of
some rainbow trout stocks and the 'implementation of more

restrictive harvest regulations 'in some locations. Rainbow
trout are stocked jn many Kenai Peninsula Area lakes to allow
Sustained harvest in heavily used areas. Rainbow trout from
the Swanson River are used as brood stock for the statewide
rainbow trout stocking Program.
steelhead trout also- support an important fishery in tl,.
Kenai Pen'insu'la Area. The stocks of steel head are enti rely
naturally produced at present, and jt was doubted that they
could sustain future pressures without harm to the stocks
unless additional restrictions were imposed on the harvest or
supplemental measures were undertaken (Wallis and Balland
19b3). Consideration is being given to rearing stee'lhead in
the Fort Richardson Hatchery to supplement Anchor River
stocks. Many steelhead anglers who fish at Anchor River,
however, oppose planting hatchery reared fish in the river.
Steelhead ihgleri typically release a substantia'l portion.of
the fish they catch, and on the Anchor River the Portion
released has increased in recent years. As a result, the
need for an enhancement program in streams containing natural
steelhead populations is not aS great as was anticjpated
(Wat t is and Bal land 1984).
Period of use. Rainbow trout can be taken throughout the
yran [owever, fishing tends to be most productive-jn -spl!nglnd fall when the rainbow trout in lakes are actively feeding
near the surface and those jn streams are migrating to
spawning or overwintering areas. The steelhead harvest takes
place from mid August through early November'yjtlt peak
harvests usually occurring from mid September to mid October
(h,allis and Balland 1981, 1982, and 1983). Stee'lhead streams
on the Kenai Peninsula are closed to fishing from December 31

until the following July or August (ADF&G 1984a).
Harvest methods. Rainbbw troul can be taken by rod and reel
ffingThe-Tce-free season and by iigging through the ice in
wintei. Portions of the Kenai River are restricted to fly
f i shi ng or arti f i ci al I ures on'ly duri ng al I or part of !t'g
year. -steelhead are taken by rod and reel. 0n1y art'ificial

3.

4.
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5.

lures may be used on steelhead streams from September 16
through December 31.
Fishery summary and sign'ificant use areas:
a. Effort and harvest. In 1982, 23% of the Southcentral

@t harvest and 93% of the Southcentral
Region steel head harvest was taken from the Kenai
Peninsula Area. Rainbow trout are harvested from lakes
containing stocked or natural populations and from
several Kenai Peninsula streams. The largest harvests
of rainbow trout are usually taken from the Kenai River,
the Russian River, and the Canoe Lake System (tab'le 79).
Average annual harvests from these three areas from 1977
through 1982 were 11,590, 1,900, and 5,630,
respect'ively. The Russian River had been noted for its
trophy rainbow trout fishery in the 1930's and early
1940's. This fisheryn however, was apparently subject
to overharvest, and the population began a rapid decline
in the 1940's (Nelson 1983). Under state management,
the bag and possession limit was 10 rainbow trout, only
one of which could exceed 20 inches. There was no closed
season. In 1980, regulations were amended to prevent
fishing from April i5 to May 31 in the lower Russian
River to protect rainbow trout during the spawning
period (ibid.). In 1982, the bag and possession limit
was further reduced to five (ibid.), and in 1984 the
Russian River was made a catch-and-release-on1y fishery
for rainbow trout (ADF&G 1984a).
Rainbow trout are harvested in the Kenai River
incidental'ly during salmon fisheries and in fisheries
directed toward rainbow trout. For years, a smal I
number of anglers harvested rainbow trout from the Kenai
River at the inlet and out'let of Skilak Lake during the
ear'ly spri ng. Thi s f i shery was not genera'l 1y known to
the majori ty of angl ers. Thi s fact, coupl ed wi th
adverse weather conditions in March and April, effective
ly minimized angler participation until recent years
(Wal 1 is and Hammarstrom 1980). Since 1976, however,
mild winter conditions have prevailed, and more and more
anglers have participated in this fishery. An on-site
creel census was conducted downstream from Skilak Lake
from March 18 through May 20, 1979 (ibid. ). Harvest was
estimated to be 384 rainbow trout, 52% of which were
larger than 508 mm (20 inches). Effort was estimated to
be 929 angl er-days ( i bi d. ) . I n 1980, the Board of
Fisheries decjded to restrict this fishery by making the
Kenai River from its confluence with the Moose River
upstream to Kenai Lake a single-hook, artificial lure
area from January 1 through May 31 (Hanrnarstrom 198lb).
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Upstream frorn Skilak Lake, only artificial lures may be
used from January 1 to December 31 (ADF&G 1984a).
In 1981, the Kenai Ri ver rainbow trout harvest
increased; however, because of a reported absence of
large fish, the Board of Fisheries felt that further
restrictions were necessary to protect the spawning
population (l.la'll is and Harnmarstrom 1982). In 1982 and
1983, the Kenai River was open to rainbow trout fishing
from Kenai Lake downstream to Cook Inlet only from June
15 through December 31. In 1984, the entire Kenai River
was open only from June 15 to 0ctober 31 (ADF&G 1984a).
Rainbow trout are harvested from lakes in the Swanson
River and Swan Lakes canoe routes. A 1975 survey
indicated that these areas receive their heaviest use in
July (Shon 1981). The canoe routes are used for many
reasons other than fi shi ng, such as canoei ng, bi rd
watching, photography, and berry picking; however, 30%

of respondents 'in 1975 said fishing was the most
important activity for them while on the canoe routes
(iUiO.1. Lakes within the Swan Lake route that received
the heaviest campsite use in 1975 were Spruce, Marten,
and Swan lakes. Campsite use in the Swanson Rjver canoe
route was heaviest at Gene Lake (ibid.).
Several lakes in the Kenai Peninsula Area are regular'ly
stocked with rainbow trout to provide productive fisher-
ies in intensely used areas. More popular rainbow trout
'l akes i ncl ude Jerome, Isl and, Longmare, Johnson , and
Doug'las lakes. A complete list of Kenai Peninsula Area
lakes stocked with rainbow trout is included in the
rainbow trout Distribution and Abundance narrative in
this volume.
Steelhead are present in the Anchor River, Ninilchik
River, Stariski Creek, Deep Creek, and Crooked Creek;
however, the largest harvests are consistently taken
from the Anchor River (taU'le 80). Steelhead harvest
from the Anchor Rjver from 1977 through 1982 peaked at
1,750 in 1978 and was lowest in 1982 at 550. In 1982,
creel census interviews showed that anglers kept only
36% of the steelhead they caught (Wallis and Balland
1983). During the years 1978-1981, anglers kept from
45% to 62% of the steelhead they caught (ibid.). If the
harvest in 1,982 is adiusted to reflect the 1ow percen-
tage of fish kept, the numbers caught in 1982 are
comparable to catches in 1979, 1980, and 19Bl (ibid.).
Fifteen thousand to 20,000 ang'ler-days annual 1y are
spent on the Anchor River in the sunrner-fall period,
when steelhead are caught (ibid.). Do11y Varden and
coho salmon are also caught during this period, and it
is not possible to assign fishing effort to any one
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species; however, a large amount of the effort is
directed toward steelhead trout.

6. Projected increase in demand. It is likely that, if the
p ska continues to grow, fishing
pressure on rainbow trout and steelhead in the Kenai Penin-
sula Area will continue to increase. The popularity and
demand for steelhead fishing in Southcentral A'laska is
growing rapid'ly, and the intensity of angling effort has
increased dramatically on these few small streams during the
last several years.

VI. ECONOMIC VALUE OF SPORTFISHING IN THE SOUTHCENTRAL REGION

A. Introduction
Relative to sportfishing in Alaska, the two measures of value for
which estimates are made most frequently are "economic impact" and
consumer's surpl us . " Economi c impact i s a measure of the
expenditures and induced economic activities that result from
sportfishing. However, because the services provided by the
typical public recreation or sportfishing site are not marketed
but are instead offered free of charge or at negligible prices,
economic impact may not adequate'ly represent the true value of a
recreational fishery.
Although economic impact is often an important consideration,
publ i c agenci es are genera'l 1y mandated to cons i der soci a'l val ues
on a broader scale. In the case of sportfishing and other
recreational activities that involve nonmarketed goods and
services, there have been several attempts to quantify consumer's
surplus as a measure of social value. Consumer's surp'lus may be
defined as the difference between the price that a consumer pays
for a good or service (in this case a recreational activity) and
the amount that he would be wi'l'ling to pay rather than be deprived
of the recreational activity. Although there is considerable
controversy regarding the adequacy of consumer's surplus as a

measure of social value, it can provide a measure (although
incomplete) of the contribution of sportfishing.
Several techniques have been developed to estimate the consumer's
surplus related to sportfishing at specific locations. Direct
techniques have been used that attempt to evaluate the economic
value by inquiring of the sport fishermen the most they would be
prepared to pay for sportfishing access rather than be excluded
(willingness to buy). Alternatively, sport fishermen might be
asked the minimum amount they would have to be paid wi'l1ing1y
abstain from the recreation (willingness to sel'l). An indirect
approach, the travel cost method, which imputes willingness to buy
from the recreationist's willingness to incur cost of travel to
the sportfishing site in quest'ion, has also been used.

B. Data Sunmary
Data limitations preclude an effective economic evaluation of
sportfishing activities in Southcentral A1aska. The National
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Survey of Fishing, Hunting, and Wildlife Associated Recreation
collected via a telephone and in-person questionnaire in 1980 by
the U.S. Bureau of Census contains information on sportfishing
expenditures by residents and nonresidents. These data were used
to prepare estimates of economic impacts related to sportfishing
in Southwest Alaska, but on the basis of a critical departmenta'l
review it was agreed that the National Survey incorrectly
estimated expenditures related to sportfishing in Alaska. As a

result, it was decided to remove the estimates from the guide for
the Southwest Region and not attempt to use them for the Southcen-
tral Region.
In order to estimate the level of consumer's surplus related to
sportfishing, the Division of Sport Fish has used mai'l question-
naires to collect the required data for specific Southcentral
Alaska drainages. Data were collected to enable both direct
estimates (wiltingness to buy and willingness to sell) and
indirect estimates (the travel cost method) of consumer's surplus.
Al though each of these techniques has 'l imitations and the
estimates are apt to vary with the technique employed, the
exerc'ise does provide the basis for estimating the consumer's
surplus associated with sportfish'ing in spec'ific drainagqs.
The Division of Sport Fish also plans to evaluate sportfishing in
Southcentral Alaska as a whole during the 1985 season. The
planned 1985 Division of Sport Fish study of Southcentral Alaska
will provide the opportunity to improve the quantification of the
very difficult and complex problem of measuring the value of
nonmarketed goods and services in terms of both economic impact
and consumer's surplus.
These data should be available jn the future and should provide
some useful insights into the value of sportfishing.
Nevertheless, one should be cognizant of what consumer's surplus
measures and what it does not measure, as well as the statistical
reliability involved, before applying these estimates to critical
situations. Qne should be fully aware that there are values, such
as more desirable social behavior or improved public health' which
are not normally measured as part of consumer's surplus, and that
these values may be critical to specific decisions pertaining to
resource al location.
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Personal Use Fishing





I.

Salmon Personal tlse Harrest

REGIONWIDE INFORMATION
Prior to 1978, the term "subsistence fishing" was loosely applied to a

variety of nonconnercial fisheries in Cook Inlet and Prince l,.lilliam
Sound (Pllls). That term was reta'ined untjl the passage of the state
subsistence statute in 1978. In the fall of 1980' to implement the
subsistence statute, the Board of Fisheries developed 10 criteria to
identify subsistence or "customary and traditional" fisheries (S AAC

01.597). The 10 criteria were later condensed into 8 criteria by the
Joint Boards of Fish and Game (5 AAC 99.010). The Board of Fisheries
determined that within the Cook Inlet area only the communities of Port
Graham and Eng'lish Bay in Lower Cook Inlet (fCt; and Tyonek in Upper
Cook Inlet (UCI) met the crjteria established by board policy. The

subsistence fishery in Cook Inlet has since been limited to these areas
(ADF&G 1984), with-the exception of a court-ordered subsistence fishery
in Kachemak Bay. In the PWS area, subsistence fishing occurs along the
Copper Ri ver f rom 51ana to Chi ti na and i n the Copper Ri ver de1 ta-PWS
area.
During the spring of 1981, the Board of Fisheries created a new fishery
c'lassification entitled "personal use.I' Since the State Subsistence
Statute had redefined subsistence fishing, participants in
noncommercia'l gi 1 1 net fisheries not found to be "customary and
traditional" were prohibited from fishing for salmon. There are areas,
however, where harvestable surpluses of salmon periodically exist in
excess of both spawning escapement needs and the needs of subsistence,
commercial, and sport user groups. The board created the personal use
classification to allow harvests in these instances (ibid.).
During the spring meeting in 1982, the board further stated that the
taking of fish under persona'l use would be allowed when it did not
jeopardize the sustained yield of a resource and either did not
negatively impact an existing resource or was in the broad public
interest (ibid.). This intent placed persona'l use on the same priority
level as corunerc'ial and recreational use. In February 1985, the State
Supreme Court overrode the board's definition of subsistence, and the
status of personal use fisheries is currently under review. Fisheries
that have'been managed for personal use will be discussed in the
following sections of this narrative. A set of maps depicting salmon
persona'l use fishing areas during the period 1981 through 1984 have
been produced and may be found in the reference map series that
supplements this text.

UPPER COOK INLET (UCI) MANAGEMENT AREA

Little information exists regarding harvest levels and participation in
subsistence fisheries in UCI before 1967. In the early 1950's, the
federal government implemented regulations prohibiting subsistence
fishing in freshwater streams around Anchorage. Additional stream

II.
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closures came in 1952 and 1953, when Willow Creek, all tributaries to
Knik Arm, and all streams and lakes on the Kenai Peninsula draining
into Cook Inlet were c'losed to subsistence fishing. Knik Arm was

closed to subsistence fishing'in 1971 in an attempt to increase sockeye
salmon escapements into Big Lake (ADF&G 1984).
Since statehood, permits have been required to subsistence fish in Cook

Inlet. Between' 1960 and 1980, subsistence fishing regulations
fluctuated dramatically with regard to seaSonS, permits, gear' bag
limits, and open periods. In 1978, the first year of the UCI Salmon
Management Plan and of the subsistence statute, the numb_er of salmon
subsistence permits issued for UCI increased to 323' rearly fottr times
greater than the previous seven year average of 87. The Board of
Fisheries' concern about the rapid growth in the subsistence salmon
fishery'led to many changes in the 1979 subsistence salmon fishing
regulaiions for UCI. These changes reduced fishing time and closed the
enlire Upper Subdistrict of the Central District, which contains the
majority'6t Kenaj Peninsula beaches accessjble by road {ibid.).
These ihanges di d not stab'i 'l i ze the number of peopl e who obtai ned

subsistence salmon permits. The Board of Fisheries further restricted
the Cook Inlet subsistence fishery for the 1980 season by reducing the
a1lowable gear length, reducjng the permits from one per person to one
per household, reducing the bag limit, and reducing the open fishing
area (ibid).
Three personal use fisheries for salmon have been estab'lished in UCI

since iggt. A dip net fishery on the Kenaj and Kasilof rjvers, which
was the first such fishery established, was conducted under the Cook

Inlet Personal Use Salmon Dip Net Fishery Management Plan. A gill net
fishery around the mouth of'the Kasilof River was the second personal
use ffshery created under the Central District Personal Use Sockeye
Sa'lmon Manigement Pl an. A thi rd persona'l use f i shery, al so for 

_ 
g'i I 'l

nets, was cieated under the Central and Northern District Personal Use

Coho Sa'lmon Management Plan. These three fisheries will be discussed
in the following sections. Subsistence fisheries in the UCI area are
discussed in the Upper Cook Inlet/Susitna Basin and Lower Cook

In'let/Kenai Peninsula subregiona'l resource use assessments found jn the
subsistence and other local-use of resources portion of this volume.
A. Cook Inlet Personal Use Salmon Dip Net Fishery Management Plan

The personal use di p net f i shery j s open for al'l salmon spec'ies
except chinook salmon in areaS and tjmes spec_ified by emergency
ordei^. Thi s pl an was imp'lemented on the Kasi I of Ri ver i n 1981.
Dip net catchbs of sockeye salmon in this system were 10'300 in
1981, 1,800 in 1982, and 3,600'in 1983. The dip net fishery
conducted on the Kenai River in 1982 and 1983 was considerably
less effectjve, with a sockeye harvest of 150 in 1982 and 6'000 in
1983. These personal use fisheries are not permitted in either
the Kenai or Kasilof rivers until maximum escapement goals are
projected. The maximum escapement goal for the Kenai River is
500,000 sockeye salmon and, for the Kasilof River, 150,000 sockeye
salmon. The ADF&G may also allow the taking of salmon by dip nets
in locations where artificially produced salmon stocks return to
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B.

areas that do not have adequate spawning grounds available (ADF&G

1e84).
Central District Personal Use Sockeye Sa'lmon Management Plan
A noncornmerci al set gi I I net f i shery 'in the Central Di stri ct was
permitted by court order in 1981 from August through September.
The areas on the Kenai Peninsula opened for fishing were
Salamatof, Kalifonsky, Coho, and Clam Gulch to Ninilch'ik beaches.
Based on permit returns, the total catch was nearly 14,000 fish,
of which 93% were coho salmon (Tarbox and House 1982). The
highest catch per unit effort values were recorded on Salamatof
Beach at the close of the season in September.
In 1982, the second UCI personal use fishery was created under the
Central District Personal Use Sockeye Sa'lmon Management Plan. The
fishery was restricted to the mouth of the Kasilof River and
opened in June. These restrictions in time and location changed
the harvest to predominantly Kasilof River sockeye salmon, with a
quota of 5,000 to 10,000 salmon on the fishery. Estimates of
catch are provided by ADF&G personnel and confirmed by postseason
permit returns. A total of 684 permits was issued in 1983; this
was a s'light increase from the 649 permits issued in L982. In
1983, the fishery closed after seven days, with a harvest of 8,846
sockeye and 307 chinook salmon (ADF&G 1984). Intense crowding on
the beaches occurred in both years. The requirement of minimum
distances between nets limited the number of sites on the three
m'iles of open beach, and the entire area was filled throughout the
season.
Central and Northern District Personal Use Coho Salmon Management
Pl an
A third UCI persona'l use fishery was created by the Board of Fish-
eries in the spring of 1983. This gi11 net fishery extends from
the Kasi I of Ri ver northward to Point Possession along al I
east-side beaches of Cook Inlet open to commercial setnetting.
This fishery is almost exclusively one for coho salmon bound for
northern Kenai Peninsula streams, principally the Kenai River.
The fishery opened on September 15 with a single 24-hour period
per week and a quota of 6,000 salmon. Monitoring was accomp'lished
by aerial surveys and a mandatory call-in of catches. In total,
295 permits were issued (ADF&G 1984).
An aerial survey of the first opening counted 108 nets being
fished, and catch reports resulted in a harvest estimate of 712
coho salmon (ibid.). Immediately following this 'initial period,
the fishery was halted by a temporary restraining order in
response to a lawsuit filed by the Kenai River Sportfishing
Association (KRSA). An out-of-court settlement reached between
KRSA and the State of Alaska provided for reopening of the fishery
in October. No catch was reported from the few participants in
the late fishery.

c.
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IIr. L0WER C00K INLET (LCI) MANAGEMENT AREA

A-p..sonal use fisheiy for salmon has been created in LCI. Sockeye

saimon in China Poot 
-Bay are harvested under the Cook Inlet Persona'l

Use Salmon Dip Net Fishdry Management Plan. Subsjstence fisheries in
the LCI area are discussei in the Kenai Peninsula and LCI subregiona'l
resource use assessments found in the subsistence harvest portion of
this volume.
Leisure Lake, a'lso named China Poot Lake, flows into the south side of
Kachemak Bay. The ADF&G stocks the lake with so-ckeye.salmon and may

op.n a dip net fishery to harvest the returning.sa'lmon, because a large
iitts prevents the fisfr from reaching the lake to spiqn. In 1980'
nearly 1.,000 fish, mostly sockeye sa'lmon' were harvested by dip net in
China-Poot Bay (ADF&G 1982).
In 1982, an e'mergency order was issued to open the upper part of Chjna
poot Creek to aipnetting. Fishing was restricted to the two 'large

pools in the upper part of the stieam to protect -the natural run of
binl salmon tnat were stag_'ing to spawn in the lower stream. The

l"o-aay fishing period resu-lted in a.harvest of 1,320 sockeye salmon
(Bechtol and Dudiak 1982).

IV. PRINCE WILLIAM SOUND (PWS) MANAGEMENT AREA
personal use fishing for sa'lmon in the Pl,lS Area is permitted in
selected areas of the upper Copper River. There was no designated
pensona'l use fishery in the Pt^lS 

'Area until 1984, when the dip. net and

fishwheel fishery on the upper Copper River near Chjtina became a

personal use fishery (Randal'.l, pers. comm). Personal use catches are
inonitored through itre use of perm'its that are available to Alaska
residents only.- The personal use harvest has been established under
the Copper River Personal Use Salmon Management _P.'lan. Subsistence
fisheri'es in the PhlS Area are discussed in the PI,JS and the Copper
River/Wrange'11 Mountain subregiona'l resource use assessments found in
the subsistence harvest portion of this volume.
Prior to 1984, the upper Copper River salmon fishery was.designated a

subsistence fishery. "Fish 
wnee'ls were permitted along the river from

Slana to Chitina, ind dip nets were permitted in the Ch'itina area. In
1984, however, the fistrery in the Chitina area was rec'lassified to
personal use harvest. Dip nets were 1eg_ql- gear, and a small area for
fish urheels was established (Roberson t984a). Sockeye salmon are the
target species, with chinook and coho sa'lmon also harvested.
The- unrestricted seven-day-per-week fishery during the 1981 through
1983 seasons $ras in contrast to the 1980 season, which was restricted
for its entire duration and had special provisions for taking chinook
si1ron, which were present in normil abundance. During the period 1981

through i983, no ipecial restrictjons were applied -to. any species.
Fishiig time restrictions in 1984 reduced the'intense fishing effort on

early iockeye and chinook salmon stocks {ibid.-).
i; igeZ thiough 1984, there were significantly ryqle- dip net and fish
rneet permits "issued lhan in previouiyears. In 1983, residents of the
Copp.r'River basin held 4.9% of the permits b_ut gq!.ght_. I8.4% of the
totit catch. Dip nets were the choice'of gear for 99% of'the nonlocal
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residents (Roberson 1984b). The total reported catch in 1983 was the
largest on record (taOle 1), larger than the combined subsistence/per-
sonal use catch of 1984, which was 65,918 fish (Roberson 1984b).

Table.1. Copper River Dip Nei and Fish tlheel Salmon Harvest in Numbers of
Fish," r974-84

Yea r
Permits Issued

Dip Net Fish Wheel
Sockeye
Sa I mon

Chi nook
Sa I mon

Coho
Sal mon

r97 4
1975
7976
1977
I978
L979
1980
1981
L982

i33i'

3,305
2,452
2,5I2
3,526
3,313
2,730
2,904
3,555
5,475
6,911
5 ,311

288
350
451
540
39?
470
399
523
615
630

17

22,800
13,320
20,45L
35,363
19,207
22,r38
2r,437
53,008
96,799

100,995
44,737

1 ,141
1,705
2,0I7
2,I7I
2,050
2,372
2,256
1,913
2,532
5,421
1,555

163

T7
454
633
705
639
849

r,246
1,690

579

Source: ADF&G 1983.

--- means no data were available.

a The fishery was a subsistence fishery along the Copper River from Slana
to Chitina until 1984, when the Chitina area was designated for personal use
ha rvest.

b Roberson 1984a. Data are from the personal use fishery on1y, with
returns through October 17, 1984.
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I.

Slrellfish Subsistence/Personal Llse Harvest

REGIONWIDE INFORMATION
A 'l imited subsistence/personal use hanvest of shel'lf ish that is
primarily recreational occurs in the Southcentra_'l -Region. The region
is divided into two regulatory areas: the Cook Inlet-Resurrection Bay
area, which includes a1'l waters from Cape Fairfield to Cape Douglas,
and the Prince t^|illiam Sound (Pl^lS) area, which includes all waters from
Cape Suckling to Cape Fairfield. A sportfishing ljcense is,required to
take shel'lfish in the Cook Inlet-Resurrection Bay area' and no license
is required in PtrJS. The seasons for all species are open all year'
with the exception of a summer cl osure for ki ng crab j n Cook

Inlet-Resurrection Bay. A series of reference maps of harvest areas
for shellfish at l.:250,000 scale have been produced for this report and
are available at ADF&G offices in the region. The categories of mapped

information are species-specific and include the fo1lowing:
" Persona1 use fishing areas
" Personal use historic fishing areas 

t

COOK INLET-RESURRECTION BAY AREA

A. King Crab, Tanner Crab, Dungeness Crab, and Shrimp
A substantial subsistence/personal use fishery occurs mainly along
the east shore of Cook Inlet and in Kachemak and Resurrection bays
(ADF&G 1973). The Division of Sport Fish of the ADF&G conducted a

creel census on all species landed from Kachemak Bay in the summer
of 1978. The census, which consisted of jnterviews with
recreationa'l fishermen and aerial surveys of fishing grounds,
estimated a total effort of 27,000 angler-days. The estimated
harvests of crabs were 8,300 king crabs,3,600 Dungeness crabs,
and 2,900 Tanner crabs, with a t 30% confidence limit (Davis
1983). Beginning in 1981, the Division of Sport. Fish included
she'llfish fn the-annual creel census mail survey (Mills 1982 and
1983). The surveys showed that most of the catch and effort
occurred in Kachemak Bay. The total effort in 1981 was 28'000
angler-days, and it decieased to 18,000 days in 1982 (taUte 1).
The catch of king crab, Dungeness crab, and shrimp declined from
1981 to 1982, while the catch of Tanner crab remained nearly the
same.

B. Razor Clams
An area of major importance in Cook Inlet js Clam Gulch beach on
the east side of the inlet, which is approximately 10.5 km'long.
This beach accounts for over 50% of the subsistence/personal use
clam harvest in Cook Inlet (Nelson 1982). Harvest of razor c]ams
also takes p'lace with'less'intensity along the who1e east side of
Cook Inlet between the Kasilof and Anchor rivers. Access is
possibly the most important factor controlling intensity of use on
each beach. Those with good, c'lear'ly marked access (such as Clam

II.
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Tab'le 1. Kenai Peni nsu'laa Sport Fi sh Sa'l twater Harvest i n Numbers and
Effort for Shellfish Species, 1981-82

Year/Locati on
Days

Fi shed
Ki ng
Crab

Dungeness Tanner Shrimp
Crab Crab (Gal lons )

1981b
Resurrection Bay
Kachemak Bay
0ther

Total

1982c
Resurrection Bay
Kachemak Bay
Other

Total

1, 145
25 ,39 1

1 ,178
27,7L4

682
75,7L2

1 ,160
17 ,554

54
6,178

227
6,459

r67
1,981

52
2,200

L73
22,929

562
23,663

314
g,956

545
10,815

140
4,320

292
4,752

419
4,234

0
4,653

65
7,IL7

432
7,614

0
5,009

31
5 ,040

a Kenai Peninsula (Sport Fish Area P) includes all salt waters around the
Kenai Peninsula from Cape Puget to Portage Creek at Portage, inc1uding
waters around Kalgin Island.

b Mi I'ls 1982.

c Mills 1983.

Gu1ch and Ninilchik Beach) attract large numbers of personal use
diggers, including many from outside the local area. Razor clams
are also harvested along the west side of Cook Inlet, although
both the harvest and effort are significantly less than on the
east side (tab'le 2).
From the Kenai River south to the end of Homer Spit, the recre-
ational harvest limit for razor clams is 60 per day. Although
harvest of razor clams is permitted throughout the year, weather
conditions general'ly confine digging activity to the months of
March through August (ibid.). Activity is concentrated on days
with low tides of -? ft or lower. Harvest by local area residents
on the Kenai Peninsula tends to take place in the early spring
(March and April), whereas people from outside the local area
harvest in the warmer months before salmon season (May and June),
and tourists from outside Alaska tend to harvest during July and
August (ibid.).
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III. PRINCE WILLIAM SOUND AREA
A. King Crab, Tanner Crab, Dungeness Crab, and Shrimp

Limited subsistence fisheries for shellfish occur throughout Pl,lS

and are primari'ly engaged in by recreational boaters. The main
fish'ing area for Dungeness crab is in the 0rca Inlet area adjacent
to Cordova, and minor fisheries occur in Port Valdez and Passage
Canal (ADF&G 1978). The harvest methods for al I crab and shrimp
species are unregu'lated, and no effort or harvest data are
avai I abl e.

B. Razor Clams
A small recreational harvest of razor clams takes p'lace in PWS,

averaging about 26,000 clams (approximate'ly equivalent to between
6,190 and 10,833 lb [Nelson 1982]) from 1977 to 1980 (Mills 1983).
Recreational harvest in PWS dropped to only 8,348 clams in 1981,
but recovered somewhat in 1982 (taUle Z) (ibid.).
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Subsistence and Other local Use of Resources in the
Upper Cooh Inlet/Susitna Basin Subregion

I. LOCATION AND ENVIRONMENT

This subregion consists of an area of approximately 25,000 miz along
the western and northern shores of Cook Inlet from Cape Douglas in the
south to the upper reaches of the Susitna River in the north (see
map 1). Four mountain ranges flank the area on three sides, forming
the upper Cook Inlet basin. North of East and West Foreland, Cook
Inlet forms a large tidal estuary branching into two narrow arms at its
terminus, Knik Arm to the north and Turnagain Arm to the south. The
Susitna, Matanuska, and Knik rivers and their tributaries are the major
watersheds draining the upper Cook Inlet basin. Cook Inlet's western
shore from the West Foreland south to Kamishak Bay is marked by a
series of shallow bays. The Chigmit Mountains are a prominent feature,
with three active volcanoes rising to more than 10,000 ft. The dormant
Augustine Island vo'lcano rises 4,000 ft above the reefs and shallows of
Kamishak Bay.

This subregion includes the metropolis of Anchorage and the nearby
suburban and agricultural areas along Knik Arm and the Matanuska
Va11ey, inc'luding Chugiak, Eagle River, Knik, Eklutna, Palmer, l'lasilla,
Sutton, and Chickal oon. Farther north the highway and rai I bel t
communities of Big Lake, Houston, l.lil'low, Trapper Creek, Talkeetna,
Petersville, and Chu'litna lie within the subregion. The highway
communities of Girdwood and Portage along Turnagain Arm also lie within
the area. Tyonek, on the upper west side of cook Inlet, is the only
sizable village outside the road system. The rest of the non-road--
connected population is dispersed throughout the upper In'let area, with
a few small clusters at places such as Skwentna, Alexander Creek, and
Be'luga (see map 2).

This area is ecologically diverse. Climate ranges from a relatively
wann and wet maritime climate along the lower west side of Cook Inlet
to the cooler, drier climate of the upper Cook In'let basin classified
as "transitional" between the marine climate to the south and the
continental climate of the interior (Selkregg 1975). In contrast to
the usual ly i ce-f ree 'l ower i nl et, Cook I n'l et above the Forel ands
freezes four months out of the year but remains in a shattered
condition because of the tidal action.

The varied climate and intricate geography of the subregion combine to
create a wide range of habitats supporting an assortment of wildlife
used by past and present human inhabitants-for food and raw materials.
Moose currently are comnon throughout the subregion. Black and brown
bears are also found in the area, with notab'le cbncentrations of brown
bears along the lower west side of Cook Inlet and Kamishak Bay.
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Map 1. The Upper Cook Inlet/Susitna Basin subregion.
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Caribou from the Nelchina herd farther east are occasional ly
encountered with'in the subregion around the headwaters of the Susitna
River. Heavy silt loads in upper Cook Inlet preclude the presence of
some mari ne 

-and 
i nterti dal speci es found i n the I ower i nl et. Amor_|g

marine mammals, sea otter, sea lion, harbor seal , and be'luga wha'le
inhabit Cook Inlet, with only the latter two species commonly found in
the upper inlet. Five species of Pacific salmon seasonal'ly migrate
into the waters of Cook Inlet and the many rivers and streams in the
subregion. Several species of clams and cockle! occur along lower
inlet- beaches, a'long with herring, eulachon (hool igan), and tom cod.
Freshwater f i sh i ncl ude rai nbow trout , Do'l ly Varden , gray'l i ng 'whitefish, pike, and burbot. Migratory waterfowl are seasonally
abundant in coastal wetlands and inland marsh areas. Smal'l game and

furbearers include porcupine, ptarmigan, snowshoe hare, spruce grouse'
beaver, coyote, flying squirrel, 1ynx, marten, mink, muskrat_,_ parka
squirrel , red fox, ied squ'irre'l , river otter, weasel , wolf , and

wolverine. Mountajn sheep and goats are found in several mountainous
areas of the subregion.

II. HISTORY AND PATTERNS OF HUMAN SETTLEMENT

A. Overview of Subregion's History and Settlement

The aborigina'l inhabitants of thq upper Qoo! Inlet area were a

di sti nct ioc'iety of the Tanai na (Dena ' 'ina ) Athapaskans known as

the "Upper Inlel Tanaina." At the time of European contact, the
Upper Inlet Tanaina were composed of _several regio-na1 groups,
which were further subdivjded'into local bands or villages (Karj
and Kari 1.982, Fall et al. 1984). Villages consisted of four or
f i ve 'large semi subterranean I og structures, _each. occupied _by
several niclear families belonging to the same c]an (0sgood 1937).
These dwellings were occupied fhroughout the winter and early
spring. During the suruner, families relocated to fish camps. In
I ate -surmer and early fa'l 1 , hunti ng groups travel i ng to the
mountains occupied traditional temporary campsites along
established travel routes. The land area encompassing the winter
village sjte, summer fish camps, and fall hunting areas comprised
the innual subsistence region, oF terrjtory, for each village
( Fal I 1981a).

Captain Cook's voyage into Cook Inlet in 1778 was the first
recorded European contact with the Tanaina. Russian fur traders
and missionaries of the Russian 0rthodox Church were the first to
establish non-Native outposts in the region 'in the late_eighteenth
and early nineteenth cbnturies. The Russ'ian foothold in Cook

Inlet suivived early Tanaina resistance and hostilities to gain
increased Tanaina acceptance during the mid nineteenth century
(Townsend 1981). Epidemics devastated the Tanaina poPt1lat'ion
duri ng the 1830' s . ' Survi vors cornmonly abandoned tradi ti onal
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villages and concentrated in settlements developing ar-ound. trading
posts and missions at p'laces such aS Knik, Susjtna Stationn and

tyonek. European goods offered in trade for furs attracted
giowing Tanaina paiticipation in the fur trade thoughout the
nineteenth century.

The United States purchase of Alaska in 1867 brought.-continued
developments to the' Cook Inlet region.- A .cannery established at
Kasjlof on the Kenai Peninsula in 1882 and a saltery built near
Tyonek at the mouth of the Chuitna River in 1896 servjced the
.*.iging Cook Inlet commercial f ishing i.ndu_s-trv (Fa'l'l 198la).
Gol d' wal di scovered a'long Tur^nagai n Arm i n 1888. The stampede

that fol I owed hei ghtened mi neral expl orati on acti vi ti es.
Subsequent discoveries of gold and coal in the Beluga'. Yentna,
Susitria, and Matanuska river drainages continued into the early
decades of the twentieth century, bringing an increased network of
roads and trails to the Cook Inlet basin (Bacon 1982).

The lower west side of Cook Inlet has'long been and remains today
one of the most remote and uninhabited regions of Southcentral
Alaska. No permanent settlements are located on the western shore
of Cook tnlbt south of West Foreland. Extreme tides, shallow
buyr, reefs, and exposure to fierce storms from the Gulf of A'laska
ma-ke-access to the'area by boat djffjcult. Both land and water
access continue to be difficult. Snug Harbor, located on Tuxedni
Channel, is the on'ly safe anchorage between Cape Douglas and West

Foreland. The Snug Harbor Packing Company operated a cannery at
this location betwden 1919 and 1948 (USBSFW 1967). An unimproved
road connects Lake Iliamna to Cook Inlet at Iliamna Bay and js
sometimes used as an overland shortcut to and from Cook Inlet for
boats participating in the Bristol Bay commercial sa1mon fishery.

Commercial fishing is an important economic activity il the
subregion. Salmon are harvested from boats using dr-i_f_t gi1'l nets
and pirrse seines, and from beach sites usin_g set gill nets at a

few locatjons below West Foreland and in larger concentrations
around Tyonek and Fire Island. Lower Inlet and Kamishak Bay

waters are fi shed commerci a1 ly for hal i but ' roe herri ng , and

Tanner, Dungeness, and king crab by fishermen based in Kenai
Peninsula communities (Terry et al. 1980).

Oil was reported on the west side of Cook Inlet in the vicinity of
the Iniskih Peninsula by the Russians as early as 1853. The first
oil claims were Staked-there in 1896, and sjx wells were drilled
it Dry Bay and 0j I Bay between 1898 and 1906 (t'lotr_i t 1927) ..

Subseq-uent-oil-dril'ling ictivity on the Iniskin Penjnsula occured
in tblO, 1954, and- 19b8 (Detterman and Hartstock 1966).
Logi sti cal di ff j tu1 ti es and the rel ati vely smal I guqnl!ti es of oi I
foind has prevented extensjve development of the Iniskin Peninsula
oil fie'lds.
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B. Specific Area Histories

1. Anchorage and the rai'lbelt -area. Anchorage was established
@ Camp during construction of the Alaska
Railroad. The ability of ships to anchor there gave rise to
both its name and its growth from camp to town. By 1920,
Anchorage had a population of almost 2,000 (Selkregg 1972).
The railroad between Seward and Fairbanks was completed in
1923, creating a corridor for settlement a'long its route.
Three hundred and fi fty homesteads were fi I ed i n the
Matanuska va11ey between 1915 and 1930 (Invin 1968). Federal
relocation programs of the New Deal organized rapid coloniz-
ation of the Matanuska-Susitna val'ley by homesteaders and
farmers in 1935 (ibid.).

A lack of year-round roads to outlying areas encouraged com-
mercial aviation operations. t,Jith aviation added to ex'isting
port and railroad facilities, Anchorage emerged as a tran-
sportation hub serving the entire Cook Inlet region and the
vast interior to the north. By the 1940's, the Glenn Highway
between Palmer and Glennallen was completed, along with roads
to Wasilla, Willow, Big Lake, and Talkeetna (Selkregg 1972).
Military bases established in Anchorage in 1939 and again in
1950 added both popu'lation and strategic importance to the
Anchorage area. The d'iscovery and development of Cook Inlet
and Kenai Peninsula oil fields in the 1950's and 1960's
ushered in the oil era to Anchorage as major oil companies
and oi I related industry I ocated to Anchorage. As the
state's largest city, Anchorage today remains a transporta-
tion hub and international air crossroads and serves as the
headquarters for oil, finance, and state and federal
government agencies (ibid.). The recent history of Anchorage
has been marked by very rapid growth and expansion. Although
population statistics will be discussed in more detail later,
it is important to note in a historical context the emergence
of Alaska's first metropolitan area. Neighboring, once
re'l ati ve'ly rural communi t j es a'long Kni k Arm and i n the
Matanuska Va1'ley have, in the last decade, been absorbed into
the growing metropolis of Anchorage.

2. Tyonek. The Tyonek area, on the upper west side of Cook
TnE has for centuries been an important resource use area
for Upper Inlet Tanaina. Tanaina Indians were present jn the
area at the time of the first European expeditions into Cook
Inlet (fatt 1981a). In the 1.790's, the Russjans establ ished
an outpost at Tyonek (ibid. ). This post was evidently
destroyed in 1797 by Tanaina resisting Russjan penetration
into their territory. The Tyonek post was re-establjshed in
the mid nineteenth century and became the nucleus for area
settl ement.
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3.

Following the United States purchase of Alaska, an outpost of
the the Alaska Commercial Company (ACC) was established at
Tyonek and became the maior ACC outlet in upper Cook Inlet.
For a time around the turn of the century, Tyonek became the
major disembarking and supply point for mining and explora-
tion activities in upper Cook Inlet. Inundation by high
tides forced relocat'ion of the vi1'lage in 1900 and aga'in in
the early 1930's to its present location 43 mi southwest of
Anchorage. In the late 1930's, a vi'l1age councjl government'
which remains the governing body today, was establjshed under
the Indian Reorganization Act. Fishing and hunting continue
to be vital social and economic activities to the residents
of Tyonek (Fall 1983). Small-scale development of local
timber, oil, and gas resources were encouraged by the com-
munity and took place in the 1960's and 1970's. Future
development of Tyonek area coal, oil, 9ds, and hydroe'lectric
potentia'l are currently being assessed by outside firms
(Darbyshire and Associates 1981).

Susitna and Yentna river area. The Susitna River and its
ver, dra i n a 'l arge regi on at

the head of Cook Inlet. Tradjtional'ly, the Upper Inlet
Tanaina occupied this area, and over 30 traditional village
sites are recorded for the Susitna basin ( Fal I 198la).
Tanaina place name studies indicate Tanaina travel routes,
campsites, and the importance of this region for hunting'
fishing, and trading (Kari and Kari 1982). As many as 600
Tanaina inhabited the Susitna basin around the turn of the
century ( ibid. ).

Between 1898 and 1910, the Susitna River was explored by
prospectors, scientists, and the mif itary as interest in
mineral extraction and travel routes to Alaska's interior
heightened (U.S. Congress 1900). Gold was d'iscovered in the
Yentna River area around 1905, and placer mines were operated
throughout the area into the early decades of this century'
with toncentrated activity around Fairview Mountain (Bacon
1982). Mining activity added a network of rudimentary roads
and winter trails to the region (ibid.). In 1911, the
Iditarod Trai I was constructed and several roadhouses
established along its route (Alaska Division of Parks 1974).
The portion of this trail south of the Alaska Range fe1] into
disuse fo'l'lowing the construction of the Alaska Railroad in
1e23 ( ibid. ).

An epidemic of influenza'in 1918 took a heavy to'l'l of Tanaina
in upper Cook Inlet. Most survivors relocated to Tyonek, and
by the 1930's the Susitna basin popu'lation was reduced to a
few scattered trappers and prospectors (Fa'll et al. 1983).
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Within the past 30 years, settlement of the Susitna-Yentna
basin has i ncreased, 1 argely as a resul t of federal
homesteading and state land disposal programs. In addition
to numerous dispersed cabins on lakes and streams, households
have become concentrated at Alexander Creek, Lake Creek, and
Hewitt Lake. The settlement of Skwentna, with its airstrip'
school, and store is the focal point of a dispersed'
year-round popul ati on i n the upper Yentna Ri ver area.
Several hunting and fishing'lodges a'lso operate seasonally in
the Susitna-Yentna basin.

II I. POPULATION

The size of the aboriginal population of the subregion is difficult to
determine. The combined population of all Tanaina groups at the time
of contact may have approached 5,000 (Townsend 1981). 0utbreaks of
epidemic disease during the nineteenth and early twentieth centuries
rbduced that number dramati ca1 ly. By L932, the enti re Tanai na

population was estimated to be 650 (0sgood 1937). The Upper Inlet
Tanaina represented perhaps a third of that total.

Whereas natural resources such as furs, fish, and gold attracted early
pioneers, it b,as development activities such as construction of the
Alaska Ra'ilroad, homestead programs, the establishment of military
bases, and oil and gas exploration that planted the seeds for major
changes in the upper Cook In'let population: changes from settlements to
ci ties and an economj c transformati on from a regiona'l popul ati on

dependent on a subsistence-based economy of hunting_, fishing, gnd
gathering to a market economy centered around wage employment. D_uring

tfre twenlieth century, human population has increased tremendous'ly in
upper Cook Inlet due to rapid in-migration from the continental United
Stites. Today almost half the state's population resides within the
boundaries of this subregion.

Tab'le l gives populat'ion figures for communities of the subregion from
1880 to 

- 
1960 according to U.S. Census estimates, which no doubt

underestimate the population of dispersed settlments and camps in the
region. Popu'latjon figures for upperinlet conmunities from 1970
through 1984 are presented in table 2.

The devel opment and growth of Anchorage i s responsi b1 e for the
tremendous 

' 
popul ati on i ncrease i n upper Cook Inl et over the I ast

several deca'de's . Unti I 1940, Anchorage exhi bi ted only moderate growth.

Mi'litary base construction activities and newly stationed troops caused
Anchorage's population to triple between 1940 and 1945 (Ender et al.
1978). The 1950's was another boom period for Anchorage. The Korean
war caused an increase in mi'l'itary related construction activities,
such as the DEW Line and White Alice installations and a network of new
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Table l. Population of Upper Cook In'let and Matanuska-Susitna Communities, 1880-1960

Locati on 1880 1890 1900 1910 1920 1930 1939 1950 1960

Anchorage

Chi ckal oon

Chugi ak

Eagle River

'Eklutna

Gi rdwood

Kni k

Montana

Palmer

Portage

Spenard

Susitna Sta.

Sutton

Tal keetna

Tyonek

Wasi I I a

t,li l'low

1,856 2,277

28

158

3,395

11

159

Lr,?54 44,237

43

51

130

53 50

79 63

39

40344016046

48?3390

115 L07

118

150 890

34

1, 181

7t

9,074

42

r62

76

187

Ll2

78

t42 52

2, 108

L2

LT7

70

58

89

78

51

136

136

96

13

106

r32

97

Source: Rol I ins 1978.

--- means no data were availab]e.
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Table 2. Population of Upper Cook Inlet and Matanuska-Susitna Communities

Locati on 1970 1980 1984*

Anchorage Municipal ity

Anchorage Bowl

Mi 1 i tary

Eagle River/Chugiak

Turnagai n

Matanuska-Susi tna Borough

Big Lake (CDP)**

Bodenburg Butte (CDP)

Houston City

Montana (CDP)

Palmer Ci ty

Sutton (CDP)

Tal keetna (CDP)

Wasilla City

wilrow (cDP)

Ekl utna

Gi rdwood

Skwentna

Tyonek

126,385

96,2r2

24,031

5,832

310

6,509

36

448

69

33

1 ,140

76

182

300

38

25

r44

17 4,43r

143,351

17,346

12,858

876

17,816

410

988

370

40

2,L4r

r82

264

1 ,559

139

244,030

201,833

16 ,463

24,202

1 ,532

34,068

739

2,738

277

3,548

199

232 239

Source: USDC 1981.

--- means no data were available.

* 1984 figures are estimates obtained from the Municipality of Anchorage
Planning Dept. and the Matanuska-Susitna Borough P'lanning Dept.

**(cDp)=census Designated place.
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FAA facilities. As the state's transportaion hub, Anchorage demon-
strated the ability to benefit from economic activity anywhere in the
state (Fjscher 1976). Steady growth in commercial and residential
construction and new service industries accompanied each boom period in
Anchorage. The 1964 earthquake paradoxically provided another boost
for the Anchorage economy as federal disaster aid financed the maior
construction effort required to rebuild Southcentral Alaska. The
development of the Kenai Peninsula oil field in the late 1960's and the
construction of the Trans-Alaska Pipeline jn the 1970's triggered new

infl uxes of popu'l ati on and fuel ed the growth of servi ce-rel ated
industries, financial institutions, government offices, and tourism to
Anchorage.

Due to topography and land ownership, only L5% of the municipality's
1,700 sq mi is habitable (Selkregg 1972). Recent population growth has
been forced northward along Knik Arm and into the Matanuska-Susitna
Va11ey. The Eagle River-Chugiak population, for example, has grown
from 5,832 in L970 to an estimated 24,202 in 1984 (Municipality of
Anchorage 1984). Rich farm lands, wildlife habitats, and the rural
qualities of these outlying areas are undergo.ing rapid alteratjon
because of this growth (Northern Consultants 1980). During a four year
period in the 1970's, 25,52L acres of Mat-Su land were subdivided into'12,824 parce'ls to meet the demands of new area residents (ibid. ).
Anchorage's population is projected to reach 400,000 in the 1990's,
growing to one million by the year 2025 (Fischer 1976). In addition to
habitat change, rapid population growth concomitant to urban-suburban
devel opment creates growi ng numbers of i ncreasi ngly mobi I e urban
hunters and fishers competing for wjld renewable resources both in the
subregion and statewide.

IV. LAND STATUS

Land status w'ithin the Upper Cook Inlet/Susitna Basin Subregion is a

complex mosaic of state, federal, Native, borough, municipaljty, and
private land ownership. State lands include most of the Susitna basin,
Chugach State Park, several state recreation areas and scenic easements
along area rivers, and the Potter Point game refuge. Federal land
ho'ldings include military reservations, the Tuxedni l,Jildlife Refuge'
withdrawls around airports, and the Alaska Railroad corridor
(transferred to state ownership in 1985). A portion of the large
Chugach National Forest lies within this subregion along Turnaga'in Arm.
Borough lands from the Kenai Peninsula Borough, Matanuska Susitna
Borough , and the Muni ci pa'l i ty of Anchorage ( formerly the Greater
Anchorage Borough) make up significant land holdings in the area.
Private land holdings include homesites, Native allotments, homesteads,
and mi ning cl aims. The Cook Inl et Native Corporation and I and
selections as provided for under the Alaska Native Claims Settlement
Act also represent significant land withdrawals in the subregion.
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V. USE OF FISH AND WILDLIFE RESOURCES BY LOCAL RESIDENTS

A. Traditional Subsistence Use

Historically, the uninhabited lower west side of Cook Inlet fel'l
within the land use areas of several Tanaina Athapaskan and Eskimo
groups. The Upper Inlet Tanaina, Iliamna Tanaina, 0uter In'let
Tanaina of the'Kenai Peninsula, and Eskimos from the lower Kenai
Peninsula, Kodiak, and Lake Iliamna areas all made occasional use
of the western shore of Cook Inlet and Kamishak Bay for harvesting
sea otters and other marine resources (Kari and Kari 1982, Porter
18e3) .

The upper Cook Inlet area was exclusively Uppgr Inlet Tanaina
terriddry. The Upper Inlet Tanaina adopted a gen_eral ized
subsistence pattern of summer fishing combined with fall and

wi nter hunt'ing. tJ'inter and spri ng trade between vi 1 
'lages was al so

an integral pirt of their subsistence cyc1e, providing a means of
distriUuting'surpluses and preventing food shortages at critical
times of tlie year. While adhering to this general subsistence
pattern as a 

-who'le, local groups adopted regional subsistence
itrategies that opt'imized the use of resources in their locality.
Fall (tggta) identifies three geographic divisions of the Upper
Inlet'Tanaina based on ecologica'l differences and traditional
subsistence patterns, as described below.

1. Coastal division. This group included Tyonek and the lower
ffi villages. The coastal division was

distinguished by access to marine mammals and an abundant
fishery resource. With spring break-up, harvests of beaver'
waterfowl, and trout initiated the annual subsistence cyc'le.
From summer fish camps, seal, belukha whale, and eulachon
were harvested for meat and oil. using traps and dip nets,
chinook, sockeye, coho, chum, and pink salmon were caught
throughout the sumner and dried for winter food and trade.
Short-fall huntjng trips to inland areas for caribou, sheep'.
bear, and small gahe served to further supp'lement winter food
suppl i es .

2. Interior Susitna basin division. This group included the
il1ages. These Tanaina were

largely dependent upon land resources and trade with coastal
groups. Although salmon fjshing remained an important summer

subs'i stence act'ivi ty, i t was perhaps secondary i n importance
to the long fall hunting trips for caribou' moose, ald sheep.
Caribou suirounds or fehces were used in traditional caribou
hunting locations such as Rainy Pass. Small game and berries
were al so harvested on these fal I expedi tions, which
sometimes lasted until after freeze-up before transporting
'large supplies of meat and skins back to the winter vi'l1age.
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B.

Annual spring trading trips to the Susitna River de'lta were
made to trade meat and skins with the coastal Indians in
exchange for fish, oi1, and other marine products.

3. Knik Arm djvision. This group included the villages a'long
ffik Arm. These Tanaina combined aspects of
the other two divisions, utilizing both marine and land
resources and also rely'ing on trade. Knik Arm streams lack
the large runs of chinook salmon that ascend most Cook Inlet
tributaries. Because of this, the subsistence pattern of
Knik Arm Tanaina was distinguished by spring trips to fish'ing
locations a'long lower Knik Arm at Fire Island and in the
vicinity of present day Anchorage. Pojnt Mackenzie, across
Knik Arm, was a place where Knik Arm people met lower Susitna
groups to trade and assist in harvest'ing eulachon, seal, and
belukha. Fol'lowing these spring trips, Knik Arm Tanaina
fished for salmon at locations such as Big Lake, Fish Creek,
and Was i I I a Creek , whi ch were cl oser to thei r wi nter
vil'lages. The Knik and Matanuska rivers provided travel
routes for fal I hunti ng tri ps for sheep, cari bou, bear,
marmot, and ground squirre'l .

Historic Period Subsistence Patterns

Traditional Upper Inlet Tanaina subsistence and settlement
patterns were altered by Euroamerican settlement and the fur trade
during the nineteenth century. Traditionally, winter was a time
of relative'ly low subsistence activity in the Tanajna annual
cycle, a time for visiting, trading, and potlatching (Fa1l 198la).
Tanaina involvement in the developing fur trade has been pre-
viously discussed. This involvement drastically altered the
Tanaina annual cycle by requiring extended periods away from the
winter vi11age. The period of disease in the 1830's, which
devastated the Tanajna population, brought further changes in
subs i stence and settl ement patterns . As menti oned earl i er ,
surviving Tanaina abandoned traditional vi1 lages and began to
concentrate in regional population centers, whiCh were deve'loping
around trading posts and missions. In this manner, Upper Inlet
Tanaina from sometimes distant villages were brought together, and
in an attempt to adhere to traditional land use areas individuals
were forced to travel'long distances to hunt and fish (ibid.).

By the 1890's, conditions a'long Cook Inlet were rapidly changing.
An influx of non-Native settlers increased competition for game,
fish, and fur (G1enn 1900, 0sgood 1901). Heavy commercjal fishing
by cannery operators had depleted salmon runs and seriously
impacted the Native subsistence economy around Cook Inlet (Elliott
1900, Fall 1981a). Around the turn of the century, moose began to
replace caribou as the most important 'large game animal (Fall
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1981a). With this shift, the organized group caribou hunt of the
past was to some extent rep'laced with a more individualized
hunting effort.

The result of all these changes was an eroding of traditional
Tanaina settlement and subsistence patterns. By the first decades
of the twentieth century, most of the Upper Inlet Tanaina
population was concentrated in Tyonek, Susitna Station, Knik' and
Ekiutna. Fur prices had declined dramatically, and the annual
round began to incorporate seasonal wage employment as a

supplement to trapping income. Tanaina were employed aS freight
and mail carriers, and many worked on construction of the Alaska
Railroad (ibid.). While traditional foods continued to be very
important, purchased, imported foods became an added feature to
the local diet.

C. Contemporary Subsistence and 0ther Local Use of Wjld Resources

Documentation of contemporary resource use by certain subpopula-
tions of the subregion js not complete. More research is needed
to better understand resource use by urban Natives, remote rail-
belt homesteaders, urban outdoorsmen, and residents of traditional
Native communities now confronted with urban spraw'|. Analysis of
currently available data on contemporary use of fish and wildl'ife
in the Upper Cook Inlet/Susitna Basin Subregion reveals three
general use patterns corresponding to three geographic areas:

o Tyonek: characterized by a distinct village setting; q

definite annual round of subsistence activities distinguished
by the use of a wide range of marine and land resources; and
a kinship ba.sed system for the harvest, processing,
distribution, and exchange of wild resource products

o Susitna-Yentna River: characterized by a widely dispersed
area population and an annual round of harvest activities
emphasizing land resources

" Anchorage and the rajlbelt: characterized by an urbanized
population connected by transportation networks, high levels
of participat'ion in a diversified industrial-capital economy,
and wild resource use, which varies greatly among households
and is secondary to the area economy

The use of wildlife resources in each of these areas will be
discussed in detai I below. A1 I known resource harvest is
described in this sectjon; however, discussion of harvest that is
currently not permitted by regu'lation does not constitute
endorsement of such harvest by the Department of Fish and Game.
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1. Tyonek:

a. Species used and annual round. In Tyonek' hunting,
s proceed accordi ng to a

well-established annual round of activities. Harvest
activities provide a major means of economic security
for households and are perceived as central to the
community's social wel 1 -being ( Fal I 1983). Production
and process i ng of wi I d resources i s a fami 'ly based
activity, and sharing, distribution, and exchange of
resources among community members is conmon (ibid.).
The species utilized and the annual round in Tyonek is
depicted in figure 1.

The contemporary annual round of subsistence activ'ities
in Tyonek is described by Fall et al. (1984). A new
annual round begins at the conclusion of the Russian
0rthodox observation of Lent in April or early May, when
the consumption of red meat is prohibited. Hunting of
small game such as ptarmigan, spruce grouse, and hare
resumes fo'l 'low'ing Lent. Some beaver trappi ng takes
place in nearby lakes and s'loughs. l,{ith the departure
of Cook Inlet ice and the advent of the first minus
tides, clamming expeditions are organized to Redoubt Bay
and Harriet Point south of l,lest Foreland. Spring runs
of eulachon (hooligan) are harvested with nets from the
beach or by hand when schools become beached in a strong
su rf.
An intense chinook salmon fishing period begins in mid
May. The large size and ear'ly arrival of chinook salmon
make them a parti cu1 arly important part of the
community's subsistence resources. Salmon are harvested
by Tyonek residents using set gi'11 nets operated from
tradi tional fami 1y f i shcamps near the vi'l 1age.
Participation in chinook salmon fishing is high. During
the spring months in 1983, 81% of al'l Tyonek households
were involved in catching or processing chonook salmon.
About 10 families move to fishcamps as their permanent
summer residence. 0ther families use fishcamps on an
intermittent basis, returning to the village during
closed fishing periods.

About 38% of all households also have members who fish
commercially using set gill nets at the same sites used
for subsistence fishing. Coho salmon are harvested for
both subsistence and commercial sale, whereas sockeye'
pink, and chum salmon are mostly harvested for
cormercial sale. Fishing for coho salmon continues into
September. Freshwater fish such as Dolly Varden and
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Sockeye salmon

Chinook salmon

Coho salmon

Pink salmon

Chum salmon

Tom cod

Dolly Varden

Rainbow trout

Herring

Eulachon

Moose

Brown bear

Black bear

Harbor seal

Belukha

Ducks

Geese

Spruce grouse

Ptarmigan

Snowshoe hare

Fox

Mink

Marten

Coyote

Beaver

Otter

Porcupine

Razor clam

Butter clam

Redneck clam

Figure 1. Annual round of harvest activit'ies by
indicates time when harvest usually takes place.
harvest effort (Foster 1982b).

Tyonek residents. Sol id ] ine
Broken l'ine indicates occasional
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Cockle

Berrles

Plants

Fireryood

Coal

Fjgure 1 (conti nued) .

rainbow trout are caught throughout the sumner from
local freshwater streams, using rod and reel.

Harbor seals are hunted on an opportunistic basis' some-
times in coniunction with salmon-fishing operations.
During the sumner, villagers a'lso organize hunting trips
a'long offshore areas for belukha whale.

Gatheri ng of edi bl e pl ants such as w'i I d ce]ery (Angel i ca
lucida), wild rhubarb (Rumex arcticus), and rosehips
lTosa'ici cul ari s ) occurs--fifFi nflTh-e sumner. Berries
picked in season include high and low bush cranberries
iViburnum edule. Vacc'inium vitis-jdaea), salmon berries
(nrfu s, c nurn'aernoru iIl-E-T r,iE6b tTlffi-nj-qt u I i s i nos um ),
;nA-row 5e-rries (Empetrum nilffiT. FTFdffid-is
gathered throughout Jh-e yeailMt wood-gathering
activities intensify around 0ctober.

In September, harvest efforts concentrate on m00se.
Access to moose hunting areas is through a network of
I ocal loggi ng roads or by boat to nearby river
drainages. Fall moose hunts frequently combine fishing
and gatheri ng acti vi ties. Bl ack bear, porcup'i ne,
grouse, ptarmigan, waterfowl, and marine marmals are
harvested on an opportunistic basis during fall hunts.
Prior to regulatory changes in 1975, moose hunting
continued into early winter. In 1983, a winter moose

hunting season was reestablished in GMU 168 for subunit
res i dents .

Winter is a time of relatively low activity in the
annual cycle of Tyonek residents. Hunting for
ptarmigan, spruce grouse, and hare continues through the
winter, and trout are caught through the ice. A few
Tyonek residents trap furbearers beginning in mid
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November and continuing throughout the winter months.
Trapping for beaver continues into March.
Despite a scarcity of local iob opportunities' wage

employment has become part of the annual cycle of almost
all Tyonek households. Cash income is derived from a

combination of seasonal or part-time employment such as
cornnercial fishing and government transfer payments.
Median household income in Tyonek was $10'750 in 1979,'
compared to $27,375 in Anchorage (U.s. Census 1980).
The'use of wild resources provides an important economic
base for the maiority of Tyonek residents. At the same

time, subsistence activities tie the community together
and provide a basis for group identity and community
stability (Fall et al. 1983).

Harvest levels and use of fish and game. Specific
ParticiPa-

tion rates, and mean household harvests for Tyonek
between February 1983 and January 1984 are presented i n
table 3. The information was derived from a complete
survey of 72 vi 1 1 age househol ds .

As shown in table 3, chinook salmon was the maior wild
food resource in Tyonek, providing more than two thirds
of the mean annual household harvest by weight in 1983.
Eighty-one percent of Tyonek households particiPltqd in
the harvest of chinook salmon in 1983. Five traditional
methods are used to preserve chinook salmon: smoking,
canni ng, freezi ng, sal ti ng, and fermenti ng ( Foster
1982b). Ctrinook salmon are very thorough'ly uti I ized: the
flesh is cut into steaks, fil lets, and strips for
smoking, while heads, tails, fins, backbone' roe and
milt sacks, hearts, and stomachs are processed into a

variety of traditional products (fig. 2). Besides
chinook salmon, other species of salmon are harvested in
smaller quantiiies for iubsistence use (table 4).

After chinook salmon, moose makes the second highest
contribution by weight to mean household harvest' 208 lb
per househol d- i n tfre study year ltaUt e 3) . Moose
harvests for Tyonek from September 1979 to January 1984
are presented in table 5. Moose meat is hung in a cool
p'lace for aging prior to preserving. Some Tyone\
i^esidents lightly smoke moose during aging for added
flavor (Fall -et al. 1984). Choice cuts and portions of
moose are eaten fresh, but most moose meat is frozen in
freezers.
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Table 3. Levels of Household Harvest and Use of l,lild Resources, Tyonek, Feb. 1983-
Jan. 1984

Resource

o/
to

Attempted
Harvest

ol
lo

Successful
Harvest

Mean
Househol d
Harvest (LB)

Total
Village
Harvest*

Chinook salmon
Sockeye salmon
Coho salmon
Pink salmon
Chum salmon
Rainbow trout
Do1 1y Varden
Arctic arayl ing
Whi tefi sh
Hool igan (S-ga1 buckets)
Bel u kha
Seal
Clams**(5-ga1 buckets)
Moose
Bl ack bear
Spruce grouse
Ptarmi gan
Duc k
Geese
Porcupi ne
Red fox
Beaver
Pl ants (quarts )
Wood (cords)
Coal (5-gal buckets)

81
61
46
10
13
13
11
I
1

26
11

7

18
69

1

26
10
47
44
T7

1

8
64
60
26

78
54
43

1

4
13
11

1

1

25
4
0

15
35

0
?4

7
36

7
14

1

7
64
58
26

652.0
13.0
27.0

.4
2.2
4.0
2.3

.1

.1
8.8
9.7

0
16. 3

208. 3

0
.5
.1

4.5
.4
.9

3.2

'l,l

2606
226
319

15
26

194
169

1

6
2L

1

0
78
30

0
79
19

2t6
9

14
2

26
865
I42

I220

Source: Fall et al. 1984.

--- means no data were available.

* Harvest given in numbers of animals, unless otherwjse noted.

** Includes razor clams, surf clams, and cockles; most of the harvest is razor
cl ams.
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Tab'le 4. Tyonek Subsistence Salmon Harvest Data, 1980-84

1980 1981 L9B2 1983 1984
N=67 N=70 N=69 N=75 N=71

Chinook salmon 1,936 2,002 1,565 2,705 2,354

Sockeye salmon 262 269 209 185 268

Coho salmon 64 113 40

Pink salmon 32 15

Chum salmon 13 4 2

Source: Fall et al. 1984, Ruesch 1983 and 1984.

--- means no data were available.

Table 5. Tyonek Moose Harvests, September 1979 through January 1984

Season Number of Moose

September 1979

September 1980

September 1981

September 1982

September 1983

November 1983

January 1984 (emergency season)

20

15

9

14

I

14

Source: Fall et al. 1984.

--- means no data were available.
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c.

Marine mammals have long been a source of food for
residents of Tyonek. As many as six or seven belukhas
per year were harvested by Tyonek residents during the
1930's and early 1940's (Fall et al. 1984). Federal
marine mammal regulations have allowed Alaska Natives to
continue this tradition. Since the 1940,s, Tyonek
elders report a shift in hunting effort from marine
mammal s to moose ( ibid. ) . In recent years, however,
there has been renewed effort in organized hunting tripsfor belukha. From 1981 through 1983, one belukha was
harvested each year. Eight households were involved in
belukha hunting efforts in 1983. Belukha meat is eaten
fresh after roasting or boiling and is also preserved by
freezing. Belukha blubber is rendered into oil and
refrigerated for use in cooking.

Ultribution a4___%q!_Uge. Social relationships,
harvest and processing

activities as well as distribution and exchange of fish
and game resources in Tyonek. Hunting and fishing
groups are usually composed of relatives. Facilities
and equipment such as fishcamps, nets, vehic'les, and
smokehouses are commonly shared, and wild resources are
wi de'ly di stri buted throughout the vi 1 1age. For examp'l e,
although only 15 moose were harvested by Tyonek hunters
in 1981, 90% of Tyoneks's 75 households recieved moose
meat (Fall et al. 1983). Extensive sharing occurs along
kinship 'l'ines and, to varying degrees, across kinshiplines. Resources requiring special equ'ipment or skillsto harvest, such as marine mammals or clams, frdy be
harvested by a I imited number of individuals and
distributed throughout the village (see table 3)(ibid.).
Distribution of unprocessed products, such as a hind
quarter of moose or a whole salmon, often occurs among
members of the hunting or fishing party at the time of
harvest (Foster 1982a). Distribution of processed
products such as smoked salmon also occurs from the
harvester to recipients, such the elderly or sick, who
do not have the means to produce the products them-
selves. Resources are also shared during special social
events such as potlatches, weddings, birthdays, and
funerals (ibid. ).

Halvgst geography. fr4aps detai'ling the areas used for
ffities by Tyonek rdsidents are available
from the Division of Subsistence and are also includedin the Atlas to the Southcentral Region. For Tyonek
residents, most subsistence activities are concentrated
between the Chui tna and Chakachatna ri vers. l,laterfowl

d.
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hunting occurs in coastal marsh areas from the Susitna
River mouth to West Foreland. Net fishing for salmon
occurs along the shore of Cook In'let from 1 mi south of
the mouth of the Chui tna Ri ver to Granite Poi nt,
including beaches adjacent to the village and Beshta Bay
south of the village. Moose hunting occurs along a
ljmited network of local logging roads or in area river
drainages accessed by skiff. Marine manunal hunting
occurs offshore from the Susitna River to Redoubt Bay.
Shel I fi sh are harvested on beaches south of West
Foreland between Redoubt and Tuxedni bays (Fal'l et al.
1e84).

Susitna-Yentna rivers area. Fall et al. (1983) described the
ources in the upper Yentna River

area, which is presented here to represent the resource use
patterns of residents of the Susitna-Yentna rivers area as a
whol e.

a. Species used and seasonal round. The dispersed
i vers area fo] l ows

an annual round of subsistence activities as depicted in
figure 3. With the breakup of ice on 'lakes and streams
in April or May, fishing begins for rainbow trout,
northern pike, arctic grayling, and whitefish. Spring
hunts for brown and black bear begin in April or May and
occur throughout the summer and fal1. In May, chinook
salmon ascend area streams and are harvested. Rod and
reel i s the primary method of harvesti ng salmon.
Fishing for salmon continues thoughout the sumner and
jnto 0ctober. Spring and sunmer is a time for gathering
edible plants such as mushrooms, berries, fireweed, and
fiddlehead fern. Fishing for burbot occurs from July
throughout late summer, fall, and winter. In September,
there i s heavy partici pation i n moose hunting.
l'laterfowl are al so harvested during fal I hunts in
September and 0ctober. Smal 1 game such as spruce
grouse, snowshoe hare, and squirre'l are harvested
throughout the fall and winter. Beginning in November,
participation in trapping occupies the winter months of
many Susitna-Yentna residents. A variety of furbearers
are trapped, i ncl udi ng red fox, marten, mi nk, and
weasel. Trapping for beaver and muskrat continues into
April and May, when breakup marks the beginning of a new
cycl e.

Full or part-time seasonal wage employment is part of
the annual round of a'll households. Cash income is
needed in order to purchase fuel , food staples,
equipment, building materials, and other commodities not
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Sockeye salmon

Chinook salmon

Coho salmon

Pink salmon

Chum salmon

Whitefish

Grayling

Rainbow trout

Lake trout

Dolly Varden

Northern pike

Burbot

Sucker

Eulachon
'Moose

Caribou

Brown bear

Black bear

Sheep

Ducks

Geese

Spruce grouse

Ptarmigan

Snowshoe hare

Squirrel

Red fox

Wolf

Wolverine

Mink

Marten

Figure 3. Annual round of harvest activ'ities by upper Yentna. River area
re;idents. Soljd line indicates time when harvest usually.takes place. Broken

line indicates occasional harvest effort (Fall et al. 1983).
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Coyote
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land otter

Beaver

Muskrat

Porcupine

Shellfish

Berries

Plants

Firalood

Figure 3 (continued).

produced locally. Because of the limited opportunities
for full-time employment in the Susitna-Yentna area'
most households combine several seasona'l or part-time
jobs during the year. In 1982, 52% of upper Yentna
households had three or more sources of cash income
during a single year (Fal'l et a'l . 1983). Trapping'
guiding, and assisting at area lodges are examples of
local seasonal iobs available to residents of this area.

b. Harvest levels and use of tfsh anO game.. The percentage
ecific resources

and estimates of quantities harvested in 1982 are shown
in tab'le 6. The number of wild resources used by upper
Yentna households is quite variable, with some area
households using five resources or 'less, whereas others
utilized more than 30 (fig. a).

Moose is a particularly important resource to residents
of the Susitna-Yentna area. Eighty-three percent of
upper Yentna households participated in moose hunting in
t982 (Fall et al. 1983). Characteristics of Upper
Yentna River moose harvest from 1980 to 1982 are
presented in table 7. Timing of the harvest has much to
do with how moose meat is preserved and distributed. A

moose taken in warm weather is usually distributed to
other househol ds , al I owi ng smal'l er porti ons to be
consumed or preserved to prevent spoilage (ibid.). Lack

lliltl
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Table 6. Percentage of Surveyed Households Harvesting Resources and Estimated
Quantity Harvested by 38 Upper Yentna Households in 1982

Resource
Percentage of Surveyed
Households Harvesting

Esti mated
Quantity Harvested

l,lood
Moose
Berri es
Sockeye salmon
Coho salmon
Rainbow trout
Chinook salmon
Edible plants
Spruce grouse
Pi ke
Black bear
Pink salmon
Duc k
Arctic gray'ling
Marten
Beaver
Hool i gan
Mink
Burbot
Weasel
Ptarmi gan
Snowshoe hare
Chum salmon
Red squirrel
tlhitef i sh
Shel I fi sh
Coyote
Lake trout
Geese
Lynx
Red fox
Wol veri ne
Flying squirrel
Do1'ly Varden
Muskrat
Land otter
Porcupi ne
Brown bear
t.'|ol f
Cari bou
Sucker
Dal I sheep

97
83
83
78
75
72
67
50
50
47
44
44
42
39
39
39
36
36
36
33
22
22
22
19
19
19
19
L7
17
17
17
T4
L4
L4
I4
11
11
11

6
6
6
3

25I-268* 387-427**
30

431-446 qt
4L3-470
331-351
482-520
141-151
156-160 qt
141- 171
252-279

13
523- 53 1

138- 148
384-435

296
195

5 ,480- 5 ,929
126

131-144
82

I20
85

94-I27
174

45-61
1,003-1,481***

9
42

4
3
8
1

20
124
155
20

7

1

0
1

?00
1

Source: Fall et al. 1983.

* Cords of birch, spruce, and
cottonwood for firewood.

** Numbers of trees

*** Razor, steam, and
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Tab'le 7. Moose Hunting Effort and Success (Percentage) of 38 Upper Yentna
Households, 1980-82

Category 1980 1981 1982

Successful locally

Successful nonlocal ly

Unsuccessful

Did not hunt

63. 1

2.6

2T.L

13.2

52.6

0.0

34.2

13.2

63. 1

2.6

26.4

7.9

Source: Fall et al. 1983.

of a continuous source of electricity makes preserving
large quant'ities of meat in freezers impractical.
Freezing moose outdoors fol lowing freeze-up is the
preferred method of preserving moose. Canning, drying,
pick'l ing, freezing smal I quantities in freezers, and
making sausage are a'lso common preservation techniques
(ibid.).

Salmon makes the second'largest contribution of wild
resources to the diets of residents in the
Susitna-Yentna area. Canning is the dominant method of
preserving salmon. Some households have smokehouses and
lightly smoke salmon prior to canning for added flavor.

c. Harvest geography. Maps detailing the areas used for
ffie aciivities by'sampled residents of
the upper Yentna river area are available through the
Division of Subsistence and are also included in the
Atlas to the guide for the Southcentral Region. In
generaln residents extensively utilize the land area
immediately surrounding their individual household or a
community such as Skwentna. Land use areas extend
outward a'long area rivers and streams, as these provide
major access corridors to hunting and fishing areas.

3. Al4horage and the railbelt. Urban life significantly influ-
ences the resource use patterns of residents of Anchorage,
the Matanuska Va1'ley, and the railbelt (in this section,
"urban" i ncl udes the suburban peri phery as we'l 'l ) .
Relationships between people and wild resources typ'ica11y
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acquire recreational qual ities in an urban socioeconomic
system. Residents of the Anchorage metropolitan subregion
commonly engage in fishing, hunting, and gathering activities
that are organized and valued as recreational pursuits and
for the quality of food harvested. In addition to recrea-
tional use of resources, a smaller segment of Anchorage
engages in fish'ing and hunting for commercial purposes as

commercial fishermen or commercial guides. And as is dis-
cussed later or, subcommunities may exist in Anchorage' in
the form of social classes or ethnic enclaves' that engage in
patterns of resource use that display certain similarjties
with rural resource uses and that may fall under the clas-
sification of "personal use." This sectjon briefly sum-
marizes the primary resource patterns of the Anchorage-
railbelt area. Readers are referred to other sections of
this volume dealjng with hunting, sportfishing' personal use
fishing, and commerc'ial fishing for further information on

these kinds of resource use. As stated above, the current
urban economy of Anchorage and the Matanuska Va11ey is based
on fj nance, transportation , cofiHnerce r government, and
services. The Anchorage-railbelt area has an "industrial-
capital" economic system characteristic of the continental
United States: most econom'ic activity occurs within business
firms (such as corporations or government agenc'ies) usually
distinct from family groups; economic activity is for com-
mercial exchange through impersonal market mechanisms; and
the family is a central consumption unjt, not a production
entity, as occurs in a subsjstence-based socioeconomic system
(Wolte et al. 1984). The majority of people in an urban
setting sell their labor as workers to firms and in wages-
Work sihedules are set by one's employer and typical'ly entail
time constraints of tong, regular duration ('ibid.).

In this type of socioeconomic system, fishing and hunting
typical 1y assume the character of recreational pursuits 'scheduled by a person (or household) as a periodic break from
more routine work activities. Fishing and hunting are no
longer central social activities around which the community
or fami'ly are organized. Instead, fishing and hunting are
activities that are highly valued by urban residents because
they represent a break or diversion from the more central
work activities required within an industrial-capital system.
0n weekends, vacations, holidays, and "time-offsr" substan-
t'ial numbers of residents leave the urban area to fish, hunt'
and gather wild resources on the Kenai Peninsula, Matanuska-
Susi tna basi n, Copper Ri ver basi n, and i n other less
urbanized areas of the state (Fischer I976, Alves et al.
1e78).
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A substantial percentage of Anchorage and railbelt residents
participate in this pattern of resource use. The Alaska
Public Survey of a random samp'le of households in Anchorage
(N = 2,476 households) and Palmer-Wasilla (N = 81 households)
showed that in 1979, 60% of all respondents reported being
involved in some fishing, hunting, or gathering activity
during the past year (table 8). The most frequently reported
activities were plant or berry gathering (42%, 54%),
freshwater fishing (40%, 33%), saltwater fishing (27%, 32%),
and moose hunting (I3%, 2I%). The mean number of hunting
days reported by respondents who hunted during the study
period are shown in table 9. The favorite food-gathering
activity of all respondents was fishing (taUte 10). When

asked to characterize their favorite food-gathering activity,
79% of the Anchorage sample defined their activity as
recreational or mostly recreationa'|, while 13% defined it as
subsistence or mostly subsistence (taUte 11).

Quanti fying the amount of wi I d resources harvested per
household in the Anchorage-railbelt area is difficult.
Responding to a genera'l question of proportions, 93% of
Anchorage respondents and 80% of Palmer-Wasil'la respondents
reported their persona'l harvest contributed some or none of
their annual diet (table 12), while 5% and 20%, respectively,
reported it contributed half of their yearly diet. This
compares with responses from the upper Yentna River area,
where residents reported on average that 62% of their diet
was obtained from wild resources, and no households reported
using no wild resources (Stanek 1982).

In a 1971 survey of 100 Anchorage households, Thomas et al.
(1973) found that annual wild game consumption increased with
a household's annual monetary income (taUte 13). This
relatjonship may be due to an increased ability to afford
recreational travel and equipment costs by households with
greater jncomes. Nevertheless, the mean peak consumption of
89.1 1 b per household reported for the most productive
Anchorage households in the sample were marked'ly lower than
the mean annual levels in Tyonek (Fal'l et al. 1984). These
differences in levels of use of wild resources undoubtedly
are associated with basic differences between the socio-
enonomic systems of urban Anchorage and rural Tyonek.

Whereas recreational use is the most widespread pattern of
resource use by residents of an urbanized area, other
patterns of resource uses also exist within segements of the
urban population. Like most urban areas, the Anchorage-
rai I bel t area contai ns a heterogeneous compos i te of
neighborhoods, socioeconomic classes, ethnic enclaves, and
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Table 8.
Acti vi ti es

Percentage of Sampl ed
l,Jithin the Preceding

Househol ds
12 Months

in Food-GatheringParticipating
( 1e7B-7e)

Act'i v i ty Anchorage
( N=2 ,476 )

Palmer-Wasilla
(f,l=81)

Moose hunti ng

Deer/el k hunting

Caribou hunting

Other big game hunting

hlaterfowl

Other small game hunting

Trappi ng

Pl ant/berry gathering

0ther food gathering

Noncommerc i a I
sa'ltwater fish'ing

Freshwater fishing

Any big game hunting

Any smal1 game hunting

Any hunting

Any food-gathering
act'ivi ty

t3.2%

1.4

4.9

2.5

6.9

7.6

1.3

42.2

8.2

26.6

39. 9

15.0

tL.7

18. 7

60.1

2r.4%

7.r

7.r

0.0

10.7

r0.7

0.0

53. 6

2r.4

32.r

33.3

28.6

17 .9

39. 3

60. 0

Source: Clark and Johnson 1981.
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Table,9. Days Per Year Participating in Food-Gathering Activities During L97B-79

No. Mean No. Mean

Activity Parti.c- No. Standard Partic- No. Standard
ipants Days Deviation ipants Days Deviation

Moose hunting 320 4.3 3.6 L7 2-2 1.5

Deer/e'lk hunting 31 13.8 29.3 6 3.0 1.1

Carjbou hunting 109 4.1 3.5 6 4.0 2.2

Other big game

hunti ng 59 10. B 2r.8

}Jaterfowl hunting I72 3.9 13.6 9 8.0 9.1

Smal 
'l game hunti ng 183 2.3 5. 6 9 1 . 0 0. 0

Trappi ng 31 1.4 0.5

Other hunting 179 Iz.L 54.5 17 1.8 1.1

Source: Clark and Johnson 1981.

--- means no data were available.
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Table 10. Favorite Food-Gathering Activity of Anchorage and Palmer/Wasilla
Residents, by Percentage

Acti v i ty Anchorage
(l,l=2 ,476 )

Palmer/Wasi l'la
( N=81 )

Moose hunting

Deer hunting

Caribou hunting

0ther big game

Waterfowl hunting

0ther smal I game

Salmon fishing*

0ther fishing*

Crabbi ng*

Trappi ng

Berry picking

C1 ammi ng

Goat hunting

Upland bird hunting

Hunting (general )

Fi sh i ng ( general )

More than one activity

0ther activities

6.9

0.0

0.5

0.0

0.9

0.0

5.0

0.5

1.4

0.5

27.5

0.5

0.5

0.0

4.6

49.t

i.4

0.9

-Tom.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10. 0

0.0

0.0

10.0

10.0

0.0

0.0

20.0

50. 0

0.0

0.0

-T00r-
Source: Clark and Johnson 1981.

* Noncommercial.
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Table 11. Definition of Participation in Favorite Food-Gathering Activity
in Sampled Anchorage Households, by Percentage

Acti vi ty Percentage

Recreational 67

Mostly recreational 12

Neither/both 8

Mostly subsistence 8

Subsistence 5

Source: Clark and Johnson 1981.

Tab'le 12. Amount of Yearly Diet from Personal Harvest, from Others, and
Given or Traded Away by Anchorage and Palmer/Wasi'lla Residents

Personal Harvest Given Away or Traded Received from 0thers
otaol/o lo lo

Anchorage Palmer/ Anchorage Palmer/ Anchorage Palmer/
hlasilla Wasilla l.lasilla

Alr 0.0 0.0 0.3 0.0

Most 1.3 0.0 0.6 0.0

Half 5.4 20.0 3.2 0.0

0. s 0.0

1.6 0.0

Some 63.4 46.6 36.1 33.3 97 .9 100.0

None 29 .9 33.3 59 .7 66.7

Source: Clark and Johnson 1981.

--- means no data were available.
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Tab'le 13. Effect of Household Income on Wild Game Consumption in Anchorage
(t'l= 100)

Household Income ($)
(tgzt)

No.
Househol ds

Average Annual
Household Game

Consumpti on

Per Capita
Annual Game

Consumpti on

o- 5,999
6,000-11,999

12,000-17,999
18,000-23,999
24,000- over
Unknown

10
2T
24
1B

T4
13

23.8 I b
30. 7

80.0
87.5
89. 1

39.7

9.0 lb
10. 4
19.8
23.4
21.3
r0.2

Source: Thomas et al . 1973.

other subgroups. Part'icular subgroups within the Anchorage-
railbelt area undoubtedly exhibit patterns of resource uses
that differ from the predominant recreational pattern this
time, resource surveys app'lied to the state's urban areas
have not been designed to identify and describe djstjnct
resource use patterns of dj screte subcommunities of the
Anchorage-rai I bel t area.

Were such informatjon available, it would 1ike1y show that
even within the urban Anchorage-railbelt area there exist
identifiable subcommunities in which the harvest of wild
resources provides signifjcant and part'icular social,
economic, and nutritional values to the subgroup.

For instance, the traditional Tanaina v'il1ages of Knik and
Eklutna now fall within the metropolitan shadow of Anchorage;
their traditional hunting and fishing territories are
bisected by roads and tranformed by encroaching suburban
development. Yet, a recent study found that even while the
land, society, and economy were undergoing extraordinary
conversion around them, res'idents of Kn'ik and Eklutna still
considered the use of wjld resources to be of cultural,
economic, and nutritional importance (Fa'll 1981b). As

another example, some portion of the Alaska Natjves living in
urban areas continue to place special values on wild
resources, returning regular'ly to "home" communities to hunt
and fish. It is also known that traditional food products
commonly are sent by kin and friends in rural villages to kin
and friends in urban areas to sat'isfy these personal,
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cultural needs, although the precise characteristics of this
rural-to-urban flow of wild foods has never been studied. As
another examp'le, the Western "frontiersman" or "outdoorsman"
traditions of certain Anchorage residents, traced as a
persona'l family history from the continental United States,
undoubtedly contain special values and relationships to wild
resources and their use. These traditions are commonly
passed on between members of outdoorsmen clubs and other
voluntary associations within the urban setting.

Thus, it is a mistake to view the resource uses within the
Anchorage railbelt area as a simple homogeneous recreational
pattern. Other resource use patterns can be found in
subgroups I i ke former'ly rural communi ti es recent'ly swal I owed
by expanding urban areas, formerly rural resjdents recently
moved to the urban area, voluntary associations and families
maintaining persona'l hunting traditjons, dS wel I as in
socioeconomic aroups like commercia'l fishermen and commercial
guides. Some of these uses may eventually receive formal
recognition as distinct types, perhaps falling within the
"personal use" category, bei ng neither preci sely
recreationa'l , commercial , or subsistence 'in nature. These
characteri sti cs of these resource use patterns of urban
subgroups await further study and description.
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I.

Subsistence and Other local tlse of Resources in the
Lorer Cooh Inlet/IGnai Peninsula

LOCATION AND ENVIRONMENT

The Lower Cook Inlet/Kenai Peninsula Subregion is a diverse area in
Southcentral Alaska that includes low hills to the south of Turnagain
Arm, the mountains of the Kenai Range, including both the Harding and
Sargent icefields, the steep fjords of the south and southeast Kenai
Peninsula coast, low coastal areas along Cook Inlet, and the marine
waters of lower Cook Inlet and Kachemak Bay. The boundaries of this
subregion confonn to Game Management Units 15 and 7. The subregion is
entirely contained within the Kenai Peninsula Borough, which also
extends west of Cook Inlet (map 1).

This subregion contains one of the state's most extensively used
coastal areas because of its proximity to Anchorage and the railbelt
and the access provided along the western peninsula by the highway
system. The low1ands have always been the dominant physiographic
feature permitting and encouraging human occupation. Upland areas'
largely contained within the Kenai National Wildlife Refuge, the
Chugach Nationa'l Forest, and the Kenai Fjords National Park, also are
used by local residents, other Alaskans, and visitors. Several
industries depend directly on lands, waters, and fish and wildlife
resources of this subregion, including gas and oil production and
conrnercial and sportfishing. New and proposed deve'lopment activities
include oil deve'lopment in lower Cook Inlet, other petrochemical
industry, development of bottomfish fisheriesr ilrd expansion of the
cormercial fish-processing industry. In addition, recreational use of
the subregion is expanding rapid'ly. The majority of the subregion's
residents live along the coast and other road-connected areas.

l{ajor communities in the subregion include Kenai, So]dotna, Seward, and
Homer. A total of 2l communities are recognized by the U.S. Bureau of
the Census (see tab'le 1).

II. HISTORY AND PATTERNS OF SETTLEMENT

A. Prehistory

Research on the prehistory of the Kenai Peninsula has produced a
general outline of the subregion's early inhabitants and settle-
ments. There is good evidence of a sequence of many population
movements by several different groups of people over at least the
past 3,000 years, Early Eskimo influences from Kodiak Island,
Prince lrlilliam Sound, the Alaska Peninsula, and possib'ly from as
far away as Norton Sound have been reported in the Kachemak Bay
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Table 1. Kenai Peninsula Population, Named Communities, 1890-1980

Communi ty 1890 1900 1910 t920 1930 1940 1950 1960 1970 1980

Anchor Point
Clam Gulch
Cooper Ldg.
Engl ish Bay
Fritz Creek
Hal ibut Cove
Homer
Hope
Jakalof Bay
Kachemak City
Kasilof
Kenai
Moose Pass
Ni ki shka
Ninilchik
Port Graham
Sal amatof
Sel dovi a
Seward
Sol dotna
Sterl i ng
Rest of

Kenai
Di stri ct

Total

20

60

702
47
31
58
27
44

1 ,083
51

226
50

116
124
302
47

2,209
103

51
403
20L

4,3?4
76

1,109
341
161
334
479

1 ,843
2,320

919

8,547

14,720

L7T

107
88
78

134
107

97
92

87
47

r07 48

23 25
!,247

44

45
286

L17
264 290 250 332

307
63

325
7T1544

62
32L

70

13
62

303
84

89
778
136

76
7I

3,533
53

81 !:: I32
93

169
139

99 149 437
2,Lr4

258 379 410
652 835 949

173
534

460 437
1,891 1,587

332 L,202
115 30

668 439 957 r,420 1,814 2,510 3,623 5 ,7 62 8 ,673

Sources: 1890-1970 figures are from Rollins 1978;1980 figures are from USDC 1980.

--- means no data were available.
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B.

areas (Braund and Behnke 1980). Tanaina Athapaskan Indians,
currently fiving throughout the Cook Inlet area, evidently dis-
placed the Eskimos sometime prior to the arrival of the Russians
in the late 18th century (Reger I974). Whether the Eskimos were
driven out, died out, merged with the Tanaina, or'left before they
came is unknown.

The Kachemak Tanaina led a rich life, taking full advantage of the
abundant fi sh, wi I dl i fe, and pl ant resources of the I ower
peninsu'la. In a number of respects, their way of ljfe was almost
unique for Athapaskans, notably their subsistence use of sea
mammals and of sk'in boats and other Eskimo tools. The present
communities of Port Graham and Eng'lish Bay are still inhabitated
by speakers of the Sugpiaq Eskimo,'locally termed Aleut, but these
people are thought to have derived from a migration more recent
than that of the original Kachemak Eskimo (Workman 1,974).

According to de Laguna (1956), there were Eskimo settlements along
the southeast shore of the Kenai Peninsula in prehistoric times,
and it is likely that settlements along this steep, rugged coast-
line still existed at the time of Russian contact. These Kenai
Peninsula Esk'imos are likely to have been more c'losely related to
the Chugach Eskimo of Prince William Sound than to the Koniag
Eskimo of Kodiak or the Eskimos of English Bay and Port Graham
(Braund and Behnke 1980).

The Postcontact Period

At the time of the Russian exploration of this area almost 200
years dgo, the Tanaina occupied most of the Cook Inlet area,
'i ncl udi ng the I owl ands and val 1 eys of the western Kenai Peni nsu'la.
Kachemak Bay provides a reasonable southern boundary for histor-
ical Tanaina occupation, although the community of Seldovia was
described as including both Indians and Eskimos in 1893 (ibid.).

In part due to their strategic location in Cook Inlet, the Tanaina
established extensive trading networks between the coast and the
interior, and with the Koniag and Chugach Eskimo to the south.
Because of these contacts , i t i s 'l i ke'ly that the Tanai na were
aware of the Russian presence on Kodiak well before European
exp'loration of Cook Inlet began in earnest.

It is estimated that the Tanaina population in the Cook Inlet
region was about 3,000 persons in 14 settlements in 1805, some 20
years after Russian settlement began (Workman 1974). The Russians
occupied several sites on the Kenai Peninsula in the ear'ly days of
their exploration and occupation of Alaska, with consequent
disruption of Native cul tures through the introduction of a
trading-based economy and the spread of European diseases. The
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cultural and physical dispersal of the Kachemak Bay Tanaina that
began with European contact was nearly comp'leted by the 1930's
(Reger 1974).

The Kenai Peninsula was first sighted by Europeans when Vitus
Bering, a Dane employed by the Russian Crown, sailed by in L74L,
Reports of Captain Cook's exploration of the area and his highly
profitable sale in 1778 of otter skjns at Canton encouraged the
Russian Shelikof to establish settlements on Kodiak Island in 1784
and on the Kenai Peninsula in 1786. The first of the Kenai
outposts was Fort Alexander on Kachemak Bay, near present-day
Engl ish Bay ( ibid. ).

A site at Kasilof, called Fort St. George, was also settled in
1786, and in 1791 a settlement at present-day Kenai, called Fort
St. Nicholas, was founded. These forts became outposts of the
newly formed Russian-American Company 'in 1799. Fur trad'ing began
in earnest, and the Russian 0rthodox Church began to be
established. Company settlements on the Kenai Peninsula became
part of a network of outposts that served as base stations for
expeditions to the north, for local coal min'ing operations, and
for fur trading. Vancouver reported about 40 Russians Colonial
citizens was established at Ninilchik in 1835, and a coal mining
settlement at Port Graham was settled shortly thereafter. During
these years, the Russian 0rthodox Church increased its missionary
activities, finally establish'ing a resident priest at Kenai in
1840 (0sgood 1937).

l.lith the sale of Alaska to the Unjted States, Fort St. Nicholas
was turned over to General Davis of the U.S. Army. The fort was
abandoned shortly thereafter, however, and the next several years
are characterized by a lack of authority or governmental presence
of any sort in the Kenai area. To a large extent, responsibility
for handling prob'lems of trade, cormerce, and social organization
passed from the Russian-American Company to the Alaska Cormercial
Company. By the turn of the century, American trappers and
prospectors began arriving in the Kenai Peninsula area, and new
communities such as Hope and Seward were founded (ibid.).

The community of Homer was developed by coa'l and gold prospectors
in 1895, and the community of Anchor Point arose shortly thereaf-
ter as a stopover on the Kenai to Homer sled dog mail route.
Cooper Landing began as a mining town; Moose Pass began as a
construction camp during the building of the Alaska Railroad; the
cormunity of Nickolavesk was established by a group of Russian 0ld
Believers. All of these settlements have been connected by road
in the years since 1950. Coastal devel opment has i ncl uded
services to the commercial fishing industry, which has been active
since the 1920's. 0cean-going supply and passenger ships also
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serve the coastal ports, as they have since the turn of the
century (Kenai Peninsula Borough t977),

C. Present-Day Kenai Peninsula

The present-day Kenai Peninsula is an diversified as its history
wou'ld indicate. Cultural groups include Eskimo, coastal Tanaina,
A'leuts, Russians, and English-speaking caucasians. The area is
developing a multifaceted economic base, including oi1 extraction
and refining, government, trade, transportation' communications,
cormercial fishing, sportfishing, hunting, trapping, and tourism.
Much of the popu'lation in this area has been centered in the
Kenai-soldotna area, which was the site of extensive oil develop-
ment and support activity in the 1950's and 1960's. Other commu-
nities on the peninsula also have shown substantial growth. The
Kenai Peninsula is now a popular recreational destination for
Anchorage residents.

I I I. POPULATION

Population data for the subregion are included in table 1. In 1980,
the total population for the subregion was 24,720. This represents an
increase of approx'imately 280% sjnce 1960. The increase is'largely
attributed to oil development activities in the Kenai-Soldotna area
that have taken place since the 1950's. Residential development and
industrial growth related to commercjal fisheries have also been
dramati c i n the Homer area and i n some other smal I pen'i nsul a
communi ti es.

Population projections were developed in I979 by the Kenai Peninsula
Borough in the course of developing its Coastal Development Program
(Environmental Services Limited); projections were made for low,
intermediate, and high growth scenarios, and ref'lected anticipated
tra'i ni ng and emp'loyment I evel s resul ti ng f rom proposed i ndustri al
devel opment.

For the low case, little growth occurs. Population for the borough
declines from its 1978 level of 25,335 initially and then c'limbs to
26,749 by 1992. In the intermediate case, population is projected to
increase from 25,335 in 1978 to 39,306 in L992, an average annual
growth rate of 4,6%. The high case projects a threefold increase in
employment in the borough, resulting in a population of 55,056 by 1992.
This reflects an annual rate of growth of 7.73% over the l5-year
peri od.
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IV. GENERALIZED LAND STATUS

The predominant land owner in the Lower Cook Inlet/Kenai Peninsula
Subregion is the federal government, with over half of the subregion
'included'in the Chugach National Forest, Kenai National Moose Range,
and Kenai Fjords National Monument. The state is the second largest
land owner, with the majority of its land ho'ldings in the Kenai low-
lands and Kachemak Bay area. The Cook Inlet Region, Inc., and Native
village corporations are the third largest land holders. The relative-
1y small acreage owned by the borough, cities, and private citjzens
(except Native corporation lands) is primari'ly located a'long the state
highway system and along the northern shore of Kachemak Bay.

V. USE OF FISH AND WILDLIFE AND OTHER NATURAL RESOURCES

A. Historic Patterns of Resource Use

Indian and Eskimo groups of the Kenai Peninsula, like others in
Alaska, led a way of life that made full and efficient use of the
fisho wildlife, and plant resources near their villages and camps.
The Tanaina travelled extensively throughout the peninsula and the
Cook Inlet region genera'l 1y, making use of resources in al I
environments. Hunting camps in the high country were used to
obtain sheep, goats, caribou, moose, bear, and birds. Traplines
for small game and furbearers were laid'in the timbered lowlands.
Vi1'lages and camps along lakes and streams were sites for harvest
of salmon, trout, and numerous p'lants, including berries, spruce
and birch bark, willow, and rosehips. Along coastal areas,
numerous marine and intertidal species were harvested, including
crabs, herring, halibut, seals, ducks and geese, swans, loons,
seagulls, and seaweed (Kari and Kari I9B2,0sgood 1974).

Harvest patterns that utilized all of these species and others
remained essentially unchanged up unti1, and somewhat beyond, the
time of Russian contact. Since that time, the developing fur
trade, the construction of trading posts and other permanent
settl ements , and more recent'ly the i ntroducti on of schoo'l s and
compu'lsory education have led to changes in patterns of resource
uses (Sherwood L974).

B. Contemporary Patterns of Resource Use

The Kenai Peninsula today represents a comp'lex area for socio-
economic study because of its large size and popu'lation, numerous
settlements, and recent rapid socioeconomic changes. Research by
the Division of Subsistence in several peninsula comrnunities has
outlined the general pattern of local resource uses on the Kenai
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Peninsula. Information is presented here for the Kenai area
(Kenai, Soldotna, North Kenai), the Homer area (Djamond Bi9g9,
Fritz Creek, Kachemak City, Homer, Anchor Point), Ninilchik'
Seldovia, English Bay, and Port Graham. Little information is
available about local resource uses by residents of other peninsu-
1a communities.

1. Soecies used and seasonal rounds. Resources known to be
la residents are listed in

table 2. Patterns of use and harvest quantities differ
great'ly among conmunities, and some of these differences are
6utlinLd below. All known resource harvest is described in
this section; however, discussion of harvest that is
currently not permitted by regulation does not constitute
endorsemlnt of such harvest by the Department of Fish and
Game.

Table 2. Resources Harvested by Residents of the Kenai Peninsula

Fi sh
-HaT'iuut

Sal mon
Trout
Herri ng
Eulachon (hool igan)
Cod

Manrmal s
l4oose

Cari bou
Elk
Beaver
Hare
Black bear
Mountain goat
Porcupi ne

Birds
-Ii-a'[erfowl

Ptarmi gan
Spruce grouse

ShelIfish
-eI ams

Crabs
Shri mp

Mussel s

0ther
-FJEwood, coal

Mushrooms
Seaweed
Beach greens
Berri es

Source: Georgette 1983a.

2. Patterns of harvest and use: Kenai-soldotrq area. tllith the
ttre Kenai -

Soiaotria area ovei the last 20 years, the cormunities of
Kenai, Soldotna, and North Kenai have become increasingly
heterogeneous. Households surveyed by the Division of
Subsislence and others have represented a broad spectrum of
resource users. According to the Kenai Penjnsula Borough
(1977), a large proportion of households in thjs area har-
vested virtuaily no'wi1d resources for domestic use (Kenai
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4l%, Soldotna 46%). 0ther households harvested wild re-
sources (primarily chinook, sockeye, and coho salmon,
halibut, c1ams, and moose) to varying degrees. In Kenai, the
mean household harvest for the six major resources in 1982
was I22 lb the lowest of the Kenai Peninsula study com-
munities (figure 1). Because some wild foods are distributed
among households, amounts of resources used tend to be
greater than resources actual'ly harvested (Georgette 1983a).

Among Kenai Peninsu'la communities, Kenai-Soldotna is charac-
terized by a high level of employment: 76% of household heads
worked 12 months out of the year in 1982. Median household
income was relatively high at $29,937. There is good evi-
dence that in certain important respects the Kenai-Soldotna-
North Kenai cluster displays many of the cultural and socio-
economic patterns of the Anchorage area and represents an
extension of the Anchorage urban settlement pattern and
economic system into the Kenai Peninsu'la (Georgette 1983a).
In most Kenai -Sol dotna area househol ds , harvesti ng wi I d
resources appears to be peripheral to wage employment and
other activities. However, it is also apparent that in the
Kenai-Soldotna area, and probably in Anchorage, there are
some residents who still maintain an established tradition of
I ocal resource harvest and use. These househol ds sti I I
engage in fishing and hunting activities as they existed
prior to Kenai-Soldotna's recent economic transformatjon.

A 1982 Divisjon of Subsistence survey (Georgette 1983a) in
the city of Kenai found that for those households that use
local resources, salmon was reported to be the most widely
used, accounting for about 40% of the mean household harvest.
0ther frequent'ly used resources i n thi s area are c1 ams ,
halibut, moose, and berries. Some households also use trout,
herring, eulachan (hool igan), cod, shrimp, crab, ducks,
spruce grouse, ptarmigan, hare, beaver, porcupine, e'lk, and
cari bou.

In 1982, about three-quarters of the mean household harvest
of wild resources in Kenai was fish and other seafood and
about one-quarter was game and p'lants (Reed 1985). Like the
other Kenai Peninsula conmunities studied, Kenai residents
focus attention upon fish much more than upon game animals
(fig.'1).

Although the Kenai River, adjacent to the city, has developed
a flourishing tourist trade based on sportfishing for chinook
salmon, more Kenai-So'ldotna households harvested sockeye
sa'lmon and coho salmon for their own consumption than chinook
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salmon. Sockeye sa'lmon were utilized by 59% of the area
households in L982. These were frequently caught at the
mouth of the Kenai River with rod and reel. A few households
took sockeye salmon from their commercial catch for home use,
a few used the subsistence set net fishery in Kachemak Bay,
and a few used the Kasilof River dip net fishery to obtain
sockeye salmon. A mean household harvest of 15 'lb of sockeye
salmon (or about four dnessed fish) was taken. Ten percent
of Kenai-Soldotna households received sockeye salmon as gifts
or shared products from another person's harvest (Georgette
1983a, Reed 1985).

The pattern of coho salmon utilization was similar to that of
sockeye salmon. Sixty-four percent of Kenai househo'lds
harvested coho salmon, most of which were caught with a rod
and reel (4I% of households). Again, very few coho salmon
are taken from conunercial catches or with noncorunercia] set
nets and dip nets. The mean household harvest of coho salmon
by Kenai residents was over 18'lb per year, or about four
dressed fish.

Chinook salmon harvest patterns c'losely resemble those of
sockeye and coho salmon harvests. Most are caught with rod
and reel in the rivers (Zly, of households) and a few taken
from commercial catch, set net, and dip net (ibid.).

Hal i but i s uti I ized by a majori ty of Kenai househol ds
(70.3%), but actua'l harvest of hal i but i s done by a much
smaller number. Halibut are caught with rod and reel by 23"1
of Kenai's households. An average of 27.8 'lb of halibut is
harvested per household. Five percent of the households take
halibut from commercial catches for personal consumption.
Most households that consume halibut, however, obtain their
fish through sharing part of other catches or by purchasing
halibut in the grocery store. Almost 36% of the households
surveyed share other halibut catches, and 20.4% purchase
halibut. The average volume of halibut procured this way is
11 lb per household (ibid.).

Kenai-Soldotna households also appeared to desire both crab
and shrimp from lower Cook Inlet, but most found it more
convenient to purchase these items than to travel to where
they could be harvested. Severa'l households got crab and
shrimp from commercial catches or set noncormercial pots on
Cook Inlet or Kachemak Bay. Twenty-nine percent of the
surveys households, however, purchased or received gifts of
crab, and almost 42% got shrimp in the same way. Quantities
of crab and shrimp uti I ized, surpri si ngly, v,,ere very smal I ,
lhe average household harvest tota'l ing just under 2 I b
(ibid.).
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Clam digging was an activity in which over a quarter of Kenai
households participated in 1982. Kenai-Soldotna residents
usually travelled south to Clam Gulch or Nilnilchik beaches
for razor clams at the time of the monthly minus tides. A

household average of 7 lb of shucked c'lams was harvested.
Clams were shared among l0% of the surveyed households.

Moose hunting was a topic of considerable interest to many
Kenai-soldotna households, and almost 30% reported hunting
for moose in L982. Most hunted within 25 mi of home, and
occasionally residents reported taking a moose in their own

or a neighbor's yard. Peop'le hunted on foot, with horses,
vehicles, ATVs, boat, plane, and several procured road-ki'lled
moose (ibid.).

Although successful hunters were few (about 3% of all house-
ho'lds surveyed), almost a fourth of Kenai households consumed
moose meat. Like other wild resources utilized, quantities
of moose were small, wjth an average of 10 lb per household
and an average volume of moose meat shared of 11 lb per
household (ibid.).

Kenai residents include those who have been residing on the
peninsula and harvesting the resources there for a lifetime,
and those only recently arrived. Twenty-three percent
reported having harvested resources for three years or less.
The average number of years of harvesting resources on the
Kenai Peninsula for a'l I households interviewed was 10.5
years.

Some long-term Kenai residents used more local resources than
newcomers. Some long-term residents reported that they did
not hunt or fish as much now as in the past, partly because
of increasing competition and the "declining quality" ald
diminished stbcks of favored local species (Georgette 1983a).

Sharing of fish and game among Kenai-Soldotna households was
not extensive in comparison to some other areas of the state.
A'lthough some distribution and exchange was documented in the
I98? survey, especially among long-term residents and among
famil ies, no noncommercial sharing or exchange network
existed to integrate large numbers of community members, as
occurs in many rural Alaskan conrnunities.

There are some indications that Kenai residents as a whole
hunt and fish more often in areas off the peninsula than do
residents of other Kenai Peninsula communities, possibly
indicative of the Kenai-soldotna's higher average incomes and
greater economic opportunities (ibid. ).
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3.

In summary, few Kenai-soldotna households harvest -largequantities- of wild resources. A large percentage^-of.the
dopulation makes no use of local resources at all. 0f those
who do harvest f i sh and game regu'lar'ly, most val ue hunti ng

and fishing activities for recreation and pleasure' healthy
foods, and a perceived independence and self-sufficiency
(ibid.).

Patterns of harvest and use: Homer area. Homer developed as
er and has i nc'luded

commercial fishing and fish processing as a significant
economic sector. - Homer serves as the primary center of
commerce for about 1,700 residents of outlying areas and the
small communitjes of Anchor Point, Fritz Creek' Nikolaevsk,
and Kachemak City. All of these cormunities are considered
here as part of the Homer area.

Homer's economy has three maior sectors: commercia1 fishing,
conmercial services (including construction), and government
agencies. In !976, fishermen and related laborers accounted
for 17.6% of Homer's work force; 4l.l% of household heads
were employed in comnercia'l businesses or government iobs;
about I0% reported their occupation as "farmer" or "home-
steader." In !976, the median family income was reported as

$17,000 in the city and $11,300 for families living outside
the city (Reed 1983a).

Like the Kenai area, the Homer area has recently experienced
rapid growth and economic development. Homer area residents,
however, display a wider variety of resource use patterns
than do those of the Kenai area' making genera'lizations about
resource use difficult. Eighty-four percent of the house-
holds sampled in 1983 by the Division of Subsistence partlc-
ipated in fishing or hunting in 1982. These households
displayed variab]e patterns of seasona'l activity, often
scheduled around wage employment (ibid.). In the 1982 study,
30.5% of the samp'led households reported that they re'lied on
wild fish and game for most or all of their supply of meat
and fish. Overall, resource-use surveys have indicated that
Homer area residents use greater amounts of locally available
resources than do personi in the Kenai area (fig. 1) (Reed

1983a, 1985).

The major resources harvested and utilized by Homer residents
are salmon, halibut, crab, shrimp, and moose. Razor clams
are also moderately important. Coho salmon are avai'lable
through the Kachemak Bay subsj stence set net fishery-
However, rod and reel fishing in nearby spawning streams is
also an important method by which Homer residents obtain both
coho and chinook salmon.
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Halibut is used by almost all households, about half through
harvests and ha'lf through gifts. Likewise, crab and shrimp
catches are widely shared, most of what is harvested coming
from corrnercial pots. Considerable corrnercial shrimping
takes place out of Homer, and many Homer residents purchase
their shrimp from local suppliers (ibid.).

Homer City households do the greatest volume of moose har-
vesting of all the Kenai Peninsula study communities. Like
Ninilchik, Homer is adjacent to the uplands where there is
good moose habitat, so those who desire to hunt moose have
ready access to them. Among the outlying Homer area house-
holds, moose meat is wide'ly shared. C'lams are easily acces-
sible to Homerites also and are used by over one-half of the
households, although their average volume of harvest js not
large. l'lild berries are another secondary resource, gathered
by almost half the households (ibid.).

Numerous roads provide access to hunting and fishing areas
around Homer. Access to marine resources is largely limited
to those with a boat and motor, but many beaches are accessi-
ble from land. Gardening is a cornmon food-producing activity
(taUte 3). Homer area residents also make use of 1oca11y
available spruce, alder, birch and coal for fue'l and house
I ogs.

Table 3.
Li vestock

Percentage of Households Raising Gardens and

Garden Li vestockLocati on

Kena i
Ninilchik
Homer City
Homer area

37.6
70.8
38. 1

69.2

4.1
29.2
8.2

38. 5

There is some evidence for greater use of resources by those
living outside the Homer area than by those'living within the
city of Homer. For example, three times more coho salmon
were harvested by Homer area residents than by city residents
(Reed 1983a).
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4. Patterns of harvest and use: Ninilchik. Resource uses by the
ed i n 1982 di sp'layed

similarities to some households in Homer and Kenai, inc'luding
teterogeneous resource use patterns, a fairly restricted list
of species harvested (mainly salmon, halibut, c'lams, and
moose), re'latively low harvest levels, limited time invested
in fishing and hunting, and relatively'low distribution and
sharing of fish and game products. The predominant pattern
for these portions of the Kenai Peninsula in 1982 appeared to
be one of "supplemental" fishing and hunting wherein resource
procurement was scheduled around wage employment and
supp'lemented other food sources (Georgette 1983b).

Target salmon species included chinook, sockeye, and coho
salmon. Quantities of salmon harvested for personal consump-
tion were re'latively low in L982 (compared with sa'lmon
harvested elsewhere on the Kenai Peninsula), and this is
perhaps due to the large number of corrnercial fishing house-
holds in Ninilchik (41%), who were preoccupied during the
salmon season with making a'living and thus had not the time
to put up fish for their own use.

Moose and c'lams were wild resource items of particular
interest to Ninilchik residents in 1982, perhaps because of
their local abundance. Moose are harvested in the fall after
the fishing and tourist seasons are over. Since the harvest
of moose requires both skill and technology not available to
many, there is an extensive distribution of moose meat. In
L982, as much moose was shared as was harvested (ibid.).
Clams are easy to get with limited technology and equipment,
and the long (six-month) harvest season for them precludes
conflict with other activities. That clams were not widely
shared suggests a local attitude that they are so easy to get
that anyone who wants them can get their own clams (ibid.).

Crab and shrimp species were widely utilized by the Ninilchik
households in 1982 but were not considered major resources,
as quantities consumed were very small, and most were pur-
chased rather than harvested. The most likely reason for the
lack of harvest of these was that they are not locally
available (ibid. ).

Harvest data for six species used by Ninilchik, Homer area
and Kenai area residents in 1982 are displayed in table 4.
Table 3 shows the percentage of respondents raising gardens
and livestock. This information and the graph of harvest
totals (fig. 1) shows Nini'lchik to be on a par with Homer and
notably higher than Kenai in overa'll harvest quantities.
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5.

Wage employment in Ninilchik is more seasonal than in either
Kenai or Homer. In 1982, on'ly one-quarter of the heads of
households were employed 12 months, whereas 49.7% were
employed from 2 to 9 months. Commercial fishing was the
primary employment source. About half of all family busi-
nesses are direct'ly supported by heavy summer vjsitor traf-
fic, and winter unemployment is high (ibid.).

Patterns of harvest and use: Seldovia. Seldovia presents a

ttre above case commu-
nities, due in part to its relative isolation, south of Homer
across Kachemak Bay, and its lack of a road connection to
other peninsula communities. Seldovia's economy has been
based on commercial fishing since the 1890's, and this
industry currently accounts for about 85% of local wage
employment. Employment in Seldovia is thus highly seasona'1,
and only 35% of the workforce held year-round iobs in 1982.
Aside from fishing, the timber industry has provided some
additional seasonal employment. Retired persons made up 6.5%
of the population in L982. Household incomes ranged widely
in 1982 with 35% of all incomes under $12,000 and 16% over
$45,000 (Hitchins et al. 1977).

According to Reed (1983b), significant utilization of wild
resources compliments Seldovia's commerc'ial fishjng economy.
In I976, a survey indicated that 86% of the Seldov'ia popu-
lation used local resources. 0ven 44% of households inter-
viewed derived up to one quarter of the'ir food from local
resources, and 25% said loca'l resources provided the majority
of their sustenance.

Although moose are not available in the Seldovia area,
harvest of marine and intertidal resources is extensive. The
major wild resources harvested and utilized by Se'ldovians are
salmon, halibut and bottomfish, crabs, and clams. Target
salmon species are sockeye, coho, and pink salmon. Coho and
pink salmon are the on'ly salmon readily available in the
vicinity of the community, but sockeye salmon are more
des i rabl e for canni ng ( i bi d. ) .

Halibut finds its way onto virtually all Seldovians' tables
but not a'lways by household harvest. Extensive sharing of
halibut takes p'lace, as is true with other bottomfish, in
part because only a few people have the equipment to harvest
them. Likewise, king and Dungeness crabs are consumed by
almost everyone but harvested by only a few, mostly the
commercial crabbers ( iUia.1.

Clam species are utilized by almost all households, and like
Ninilchik, most households harvest their own. Still, clams
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6.

are extensively shared in Seldovia, so many are received as
gi fts.

Shrimp appears to be a desired loca'l resource, but since
there are few connercial shrimp fishermen in Seldovia, this
resource is usua'lly purchased. Se'ldovians find that during
shrimping season (fall), the waters are too rough for skiffi
to operate noncommercial pots.

Berries are a significant resource to Seldovians, and they
are gathered in the largest quantities of all the Kenai
Peninsula study corununities (ibid. ).

Seldovia's coastal location is an important factor influenc-
ing the local harvest of foods, as is the fact that many
people own skiffs and larger boats either for commercial
fishing purposes or for recreation. Regulations also affect
the avai I abi 'l i ty of some resources . For examp'le, i n L982
salmon were frequently purchased at cannery prices directly
from fishermen, inasmuch as the subsistence gi11 net fishery
did not begin until August 16, by which time few sockeye or
chinook salmon were available in local waters (Reed 1983b).

Patterns of harvest and use: Port Graham and Enqlish Bay.

-

Graham are in many ways different from those of most other
Kenai Peninsula residents. The two communities are different
from other Kenai Peninsula communities: residents of English
Bay and Port Graham are predominantly Native (79 and 87%,
respectively); these neighboring vil'lages have been outside
the mainstream of recent economic activity and change that
has affected other conmunities in the subregion; and their
welfare has historical'ly been closely linked to the harvest
and use of local wild resources. The residents of English
Bay and Port Graham harvest at least 107 different resources.
Thi rty-seven of these were found to be harvested by 25% or
more of the households, according to a recent study by Stanek
( 1982b) . These wi'ld foods i nc1ude up to 13 species of
shel I fi sh and other i nterti da] i nvertebrates that are
utilized throughout eight months of the year by virtually a'|1
residents (Stanek et al. 1982b). Approximately 70 -other

resources for which only limited harvest data are available
a]go are used by residents of these conrnunities. Figure 2
illustrates the annual round of resource utilization for 36
species and species groups.

Harvest calendars for English Bay and Port Graham show that
resources, especial'ly salrnon, clams, moose, and bear provide'large quantities of food during a short period of the year
and are preserved for use throughout the year. Other
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Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Sockeye salmon

Chinook salmon

Coho salmon

Pink salmon

Chum salmon

Dolly Varden

Rainbow trout

Halibut

Flounder

Rockfish

lbmcod

Sculpin

Herring

Moose

Black bear

Harbor seal

Stellar sea lion

Waterfowl

Grouse/ptarmigan

Dungeness crab

Shrimp

Clam

Mussel

Snail

Chiton

Octopus

Wild celery

Sour dock

Plantain

Kelp

Fi gure 2. Annual round of resource uti I'i zatj on,
Bay, 1981.-1982. Solid f ine jndicates time when
Broken line indicates occas'ional harvest effort

Port Graham and Engf ish
harvest usually takes place.
(Stanek et al . 1982b).
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Chives

Salmonberry

Cranberry

Lovbush blueberry

Highbush blueberry

Firapood

Figure 2 (continued).

resources 'like trout, cod, halibut, chiton, snails, and crabs
are genera'lly used fresh on a seasonal basis. Marine mam-

mals, mostly harbor seals and sea lions, are hi9h1y valued'
are harvested year-round, and are extensive1y shared. In
general, locally procured foods are widely distributed among
households in these comrnunities. Salmon harvest has been
documented i n these comuni ties with the use of harvest
calendars, and data for 1979 through 1983 are presented in
tables 5 and 6. Salmon taken in these years for domestic use
was obtained through a combination of commercial' subsis-
tence, and rod and reel fisheries. No differentiation is
made in the data with regard to gear type.

Despite the evident extensive use of local resources, cash is
an important, even vita'1, element in the economies of both
Port Graham and English Bay. As one loca'l resident ex-
plained, theirs is a "cash f'low" type of subsistence. Among

other things, money is needed to buy the equipment necessary
for subsjslence hunting and finfishing (Braund and Eehnke
1980). For this reason, occasional economic setbacks, such
as the c'losure of the cannery at Port Graham from 1960 until
1968, can be economical'ly disasterous for local residents.

In essence, local resource harvest in English Bay and Port
Graham appears to be part of a system of resource use that is
important economically, socially, and culturally. The same

is not as true for other Kenai Peninsula corrnunities, where a
greater number of economic alternatives to wild food har-
vesting exist today. Even So, many residents of both the
upper and lower peninsula continue to harvest 'locally avail-
abl e resources because they val ue the sel f-sufficiency'
hea'lth benefits, or fami'ly and cu'ltural traditions accomPany-
ing these harvests (Stanek et al. 1982b, Georgette 1983a).
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I.

Subsistence and Other local tlse of Resources in the
Copper Rirer nasWtmange[ Mountains

LOCATION AND ENVIRONMENT

The Copper River/Wrangel 1 Mountains Subregion encompasses some 30
million acres in Southcentral Alaska. Its boundaries, for the purpose
of this study, are the Chugach Mountains on the south, the Canadian
border on the east, the Alaska Range on the north, and the Talkeetna
lrlountai ns on the west (map 1) . The game management uni ts contai ned
within these boundaries are 13A, 138, 13C, 13D' and 11. The
conrnunities located within this subregion are listed in table 1.

The central portion of the region consists of a 'large basin, once an
inland lake,'drained by the Copper River and its tributarjes, which
are, for the most part, glacial streams carrying large amounts of si'lt
and clay and occupying wide f]ood plains and braided channels. The

Wrangeli Mountains in the eastern portion of the region are among the
most spectacular in North America, containing the largest concentration
of peaks over 12,000 ft on the continent.

II. HISTORY AND PATTERNS OF HUMAN SETTLEMENT

A. Historic Patterns of Human Activity

The aboriginal inhabitants of the Copper River basin are the
Athabaskan-speaking Ahtna, who may have occupied the region for at
least the last 5,000 years (de Laguna and McClellan 1981). This
aboriginal popu'lation is estimated not to have exceeded 2'000
people (Reckord 1983a). Archeologica'l finds indicate that the
activities and sett'lement patterns of the Ahtna were greatly
influenced by the dynamic population and range f'luctuations of
large and small game species and by the cycles of fish runs.
Groups of Ahtna occupying the region seasonal'ly migrated between
camps and semipermanent communities to gain access to fish and
game resources. In the nineteenth century, the Ahtna were or-
ganized into a number of small bands, each with its distinctive
iiialect, fishing sites, and hunting territories. Settlements
developed in large degree as people gathered to perform the tasks
associated with seasonal resource harvests. Efficiency in the
harvest and storage of foods was essential to avoid starvation in
the lean months of the year. As recently as the twentieth centu-
FJ, large groups of Ahtna had we1'l-defined territories extending
away from the Copper River, portions of which were used seasonally
for harvesting resources (ibid.).
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Table 1. Historical Popu'lation of Copper Basin Communities

Communi tylArea 1910 7920 1930 1940 1950 1960 1970 1980 1983(est. )

Chistochina
Chitina
Copper Center
Gakona
Glennallen
Gul kana
East. Glenn Hwy.
Kenny Lake
Lake Louise
Lower Tonsina
Matanuska Glacier
Mentasta Lake
McCarthy Road
Nabesna Road
North Richardson Hwy.
Pax son/ Sou rdou gh
Sheep Mt.
Sl ana
South Wrangel I Mtns.
Upper Tonsina area
Tons i na
Tok Road
0thers*

Total *

91
17L

7T
116
80

34
176
138
46

31
92
90
50

t42
65

28
31

151
33

t9:

55
42

213
87

511
104

65
43

439
79

861
115
t82

59
43
32

228

T2L

33
38

206
88

363
5325

282354103

37904

342
32

357
39
35

174
67
52
37
32
27

5968

637 77

49
25

135

847

2,426 3,087

Sources: 1910-1970 figures are from Rollins 1978; 1980 figures are from USDC

1980;1983 figures are from Stratton and Georgette 1984 (Tonsina is inc1uded
in the "upper Tonsina area" by Stratton).

--- means no data were available.

* Census data for areas apart from established communities have not been
gathered systematically or for consistent reporting areas. Therefore, sum

totals are not comparable for the subregion as a whole.
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B. Changes in Sett'lement Patterns Fol'lowing European Contact

Since historic contact, in the late 1700's, harvest patterns have
undergone modification, especially in response to the fur trade as
an element of the Ahtna household economy during the eighteenth
and nineteenth century and more recent opportunities for wage
employment after the 1940's. Recent settlement patterns and
resources uses have ref'lected changes in the economic environment
of the territory, state (since 1959), and region, changes that
largely occurred as a series of "boom and bust" cycles.

The Copper River subregion remained essentially unsettled by
non-Natives until the late 1800's, when a large influx of go'ld
seekers began moving north to the Yukon River, Copper River, and
Susitna River headwaters. This interest in mining and the subse-
quent development of mines in the interior led to the construction
of a trail through the subregion from Valdez to Eagle in 1899.
Valdez soon became the principa'l port to the interior and was
linked to Fairbanks as the Valdez-Eag1e trail became the Trans-
Alaska Mi'litary Road and later, in 1918, the Richardson Highway.
In general, road construction through the basin was not stimu'lated
by economic conditions in the basin itself. The Trans-Alaska
Military Road was built to support territoria'l military insta'l-
lations, provide access to interior gold fields, and allow con-
struction of a telegraph line to Fairbanks.

During 1907-1915, a boom in the mining industry occurred in the
reg'ion, which included productive sites at Katalla-Bering River,
McCarthy-Kennicott, and the Kotsina, Bonanza, Mother Lode, and
Jumbo mines in the Kennicott vicinity. In 1915, 297 men were
employed in the two mines at Kennicott-Bonanza and Kennicot-
t-Jumbo. In 1916, copper production peaked at 120,850,000 lb with
a value of $32,400,000.

The towns created by the Copper River and Northwestern Railroad,
which was comp'leted in 1911 from Cordova to Kennecott, were
booming as well. At this time, a few trading posts such as
Gakona, which was established in 1905, and telegraph stations
(Chistochina and Gulkana) became central places of Ahtna contact
with whites for trade and work. Similarly, Copper Center, an
Ahtna vi'l1age on the Copper River, became the site of a trading
post in about 1896 and developed into a mining camp when about 300
prospectors wintered there in 1898-1899. In 1901, its location on
the Fairbanks-Valdez trail made it a natural telegraph station,
and the town gradua'l'ly grew into present-day Copper Center.

Events such as these marked significant changes in the lives of
the origina'l residents of the subregion, as new options appeared
for obtaining food, clothing, and other imported material goods.
But this period of relative prosperity was short lived. Postwar
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c.

fur values and copper prices plummeted, and by the time of the
great Depression mi'ning actjvity was nearly at a standstill. By

1939, Kennecott had only two inhabitants.

0rganization and Settlement of Cotnmunities

According to Reckord (1983a), the establishment of 1.a_r99 villages
near roaAhouses, the developing road system, the building of one

family trapping cabins, and labor migrations become important
factors in twentieth-century settlement patterns.

Mandatory public education was an additional factor influencing
settl.me-nt patterns and community growth in the 1940's and 1950's.
Accordi ng do I ocal peop'le, mandatory school i ng prec.i pi tated the
final ex-odus from Lower Tonsina to Chitina during this time and

also a major resettlement from the Crosswind, Ewan, and Tyone

lakes areas to Gulkana in the late 1940's.

Development of Transportation Routes

For most of the basin, the period after the mining boom, when both
the Copper River railroad and the Richardson Highway were comp'let-
ed, untit |llor1d War II was a quiet period. Despite continued
traffic over the highway, there was no development in the basin
other than a few roadhouses by 1920 (Stottzfus 1982). During the
1920's, the Interior Department, in a move to help the new Alaska
Railroad, levied a tax on freight trucked over the Richardson
Highway. This d'iscouraged any development in the basin for at
leist lnother decade, when military imperatives led to a lifting
of the toll, and work was begun on the Glenn Highway. With this
transportation link to the deve'loping Anchorage area' the basin
began to emerge both as a transportation hub and a residential
area for new settlers. Development of these early transportat'ion
routes are probably most responsible for shaping the Copper Basin
settlement patterns of today (lUiO.1.

Presently, main popu'lation centers in the Copper Basin are located
along th-e area's'highways, mostly on the Copper River's west bank.
In aiOition, much of thL population of the subregion resides along
the road system but away from communities (see next section on

Popul ati on ) .

Even with some recent economic development, the region's economy
remains at the periphery of economic centers at Anchorage .and
Fairbanks. Conmdrcial aha wage activities are typically modest
and re'latively unrel iab'le in most communities. Consequent'ly' for
many basin residents, the key to their continued residency is an

economic strategy that combines seasona'l wage employment with the

D.
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harvesting of local fish and game resources. Information on
current harvest patterns is contained in a later section of this
chapter.

E. Population

The Copper River subregion had a total population of about 3,097
people in 1983 (taUle 1). This included residents of established
communities as well as those living along the roads and in remote
areas of the subregion. Table 1 surrnarizes United States census
data for the Copper Ri ver/Wrangel I Mountai ns corrnunities and
population estimates compiled during a 1983 survey by the Division
of Subsistence (Stratton and Georgette 1984).

Census data for the region do not reflect the short-term popu-'lation increases in the mid 1970's that resulted from construction
of the Trans-A]aska pipeline; between 1974 and 1977 the influx of
pi pe] i ners and job seekers greatly i ncreased the subregion 's
population. The population of the Glennallen pipeline camp peaked
in the fall of 1975 and again in the spring of L976, with over
1,000 workers. Another 1,400 employees lived in the Tonsina camp.
Altogether, more than 2,600 workers 'lived in camps near Copper
Center. The 1976 population of the subregion, estimated at 1,136,
was more than tripled just by the addition of people living in
camps. This growth spurt, too, was temporary, a'lthough many who
had first moved or returned to the basin during the pipeline,s
construction chose to remain and seek other means of livelihood
(Stoltzfus 798?, and Fal1). By the end of 1976, the pipe'line was
basically comp'leted in the basin. In March 1978, only 42 employ-
ees worked out of the Glennallen camp.

Overal I , the corrnunities of the subregion display different
patterns of population change. Some, like Copper Center, Glen-
na1len, and Kenny Lake have shown steady increase in population
over the last two or three decades. others, like Chitina and
Nabesna have never recovered population levels lost after the
closure of Kennicott area mines. Others, like Gakona and Mentasta
Lake have grown moderately and stabilized over the last decade.
Given the historic sensitivity of the basjn's population to
changing economic factors, it is difficult to pred'ict future
population levels.

III. GENERALIZED LAND STATUS

A patchwork quilt of land ownership in the Copper Basin, with complex
and in some cases overlapping management jurisdictions, resulted from
the Alaska Native Claims Settlement Act (ANCSA) and the Alaska National
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IV. USE

A.

Interest Lands Conservation Act (ANILCA). Currently, the predominant
land owners in the area are the Ahtna Native Corporation and the
associated village corporations, and the Federal Government. There is
a limited amount of private non-Native Corporation land in the area,
generally limited to mining claims, state'land disposalsr ?ld a few
[omesteads. This land js concentrated in the Chitina Va1'ley, the
Nabesna area and along the regional highways.

Virtua'lly the entire Wrangell Mountains area is contained within the
boundaribs of the Wrangel l/St. El ias National Park and Preserve,
managed by the Natjonal Park Service.

OF FISH AND WILDLIFE RESOURCES BY LOCAL RESIDENTS

Historic Patterns of Resource Use

According to a reconstruction by Reckord (1983a) of thq Ahtna
subsistence year, May or early June initiated the seasonal round
of harvest activities, with the return of salmon to the river
lowlands,'lake outlets, or tributary streams and the gathering of
people at their respective fishcamps. Us'ing dip nets, a typical
Ahtna household in a good year, harvested, dried or smoked and
stored an estjmated 5,000 salmon.

By mid August, salmon runs tapered off and big game hunting began
fbr caribou, black bear, sheep, goats, and moosen continuing until
snowfall. Berries and plants also were gathered, and these foods
were cached until after freeze-up, when travel became easier.
Winter harvest of large game anima'l s, furbearers, and birds
supplemented the supply of meat and fish. In the spring, species
such as hare, whitefish, gray'ling, and muskrat became important
food items because of their availability at this time, when other
resources were scarce and travel was d'ifficult (ibid.).

In summary, the Ahtna depended on a wide variety of meat, fish'
berries, and other plant items. 0f these food sources, salmon was
the critically important resource in most of the basin. The
abundance of salmon largely determined whether food suppljes would
last the winter and whether efforts should be made to make up
shortages through other harvest activities, such as winter hunting
for moose.

Contemporary Patterns of Resource Use

As described above, unt'i I the last decade of the nineteenth
century, a foraging (subsistence-based) economy supported a'11 the

B.
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2.

communities and the entire population of the Copper Basin region.
Since that time, a series of economic transformations has oc-
curred, largely in boom or bust cycles. Consequently, changes in
population size and structure, settlement patterns, transportation
systems, and wage employment opportunities have occurred. Today
the Copper River basin is far more diverse than 90 years ago, when
Ahtna bands had almost exclusive use of the region.

Nevertheless, research in the 1970's (e.9., Reckord 1983a) and
1980's (Stratton 1982a,1982b,1983; Fall and Stratton 1984;
Stratton and Georgette 1984) revealed the continued use and
significance of wild resource harvesting for many residents of
Copper River basin cormunities.

1. Species used. In recent years, moose, salmon, and caribou
have provided the bulk of the foods harvested by residents of
the Copper River/Wrange11 subregion, and, at 'least along the
Copper River, salmon'is the most important of these items in
quantity. Besides these primary species, a wide variety of
freshwater fish, smal'l game, birds, and other large and small
mammals are harvested as well (see table 2). Herbaceous
plants, berries, and mushrooms are used extensively. Spruce
and birch trees are used for heating homes, and some use of'local timber occurs in construction (Stratton and Georgette
1e84).

Harvest and use of local resources: overview. Tables 3, 4,
s of fi sh and

wild'life resources for the period June L982 to May 1983 by
households interviewed in a recent comprehensive Copper basin
survey (Stratton and Georgette 1984). In these tables,
"fish" includes salmon and other finfish; "big game" includes
caribou, moose, sheep, goat, elk, bison, black bear, and
brown bear; and "smal'l game" consists of wildfow'l and edible
smal I mammal s. Shari ng of resources between househol ds
within a community and between communities is reflected by
differences between harvest quantities (taUte 3) and use
quantities (taUte 4). If the mean harvest quantity exceeds
mean use levels, then resources are leaving a conrmunity for
distribution elsewhere. If the reverse is the case, then
resources are entering a cormunity through sharing and
distribution networks.

These survey data reveal a diversity of harvest and use
patterns, forming an intricate picture of resource use in the
Copper basin. Mean household harvests ranged from 227 lb
dressed weight in Glennallen to L,233 lb in the Nabesna area.
For 13 of 20 communities (65%), mean household harvests
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Table 2. Currently Utilized Species: Copper River/Wrange'11 Subregion

Marnma I s
Moose
Cari bou
Black bear
Brown bear
Dall sheep
Mountain goat
Bi son

Fi sh
Sockeye salmon
Chinook salmon
Landlocked coho slamon
Arctic grayl ing
Whi tefi sh
Northern pi ke
Sucker
Lake trout
Rainbow trout
Burbot

Wi I dfowl
Ptami gan
Spruce grouse
Duc ks
Geese

Smal I Mammal s
Porcupi ne
Arctic ground squirrel
Lynx
Snowshoe hare
Beaver
Coyote
Red fox
Marten
Marmot
Mi nk
Mu s krat
Weasel
Wol veri ne
l.lol f

Berri es
B'lueberry
Highbush cranberry
Lowbush cranberry
Crowberry
Red currents
Black currant
Rasberry
Nagoon berry
Cl oudberry

Mushrooms
0range del icious
Shaggy mane
0range bol etus
Meadow mushroom
Morel
Puff bal I

Wild Vegetables
Sourdock
Fi reweed
Watercress
Lambsquarter
Ch i c kweed
Wild chive
Indian potato
Sweet vetch
Rose hi ps

Trees
Spruce
Bal som pop'lar
Bi rch

Shrubs
Al der
Green willow shoots
W'i I I ow catki n

Source: Reckord 1983a, Stratton 1982a,b.

937



slaql
-iP+

J(ucDl.ooC
5

Ec|oco+
)

Pao'- +J./,(l,()l-5oa/1

lr) O
 cf) rif C

\ r{ sl 
C

O
 C

\J O
 <

t O
 ql O

 @
 st (7) (\l (f) N

j
F

r o) r{ <
l ot N

 F
{ N

 N
 c\l o <

l o 
co o 

(0 r\ to o 
c)

F
{ 

r-{ 
r-{ 

r-{ 
r-{ 

F
l 

F
{ 

F
a r-{ 

F
l 

ri 
(\,,l O

.,l F
t 

C
\,1 (\J F

{

F
. (\J (Y

) st st r\ 
O

 
@

 @
 @

 O
 

tO
 (Y

) (f) @
 r-{ |r, O

i (O
 rr)

d 
sf 

C
O

 O
 F

l 
C

\J C
\J r+

 .+
 (O

 O
t O

 O
l C

f) tr) sf (\l r\ 
O

 O
C

D
 C

A
 (f) sf 

r.O
 C

\l C
f) C

\l st r+
 (\j sf 

(f, 
C

\J st 
r+

 (\J (O
 sf 

C
r)

(o st @
 @

 or ql lf) @
 @

 <
l- o 

(f) ro @
 r.o o 

€ 
|r) \l 

ol
(Y

) O
li r-{ (\J F

{ 
F

{ 
F

l 
l|t:) (Y

) (Y
) C

\J lf, 
F

{ 
o\J 

(Y
) (\l 

F
{

C
\.1 F

\ |J) f\ 
C

.) sf 
lr) N

 
L() N

 
O

 
r.O

 +
 

F
l F

{ 1r) r+
 tr, tr) ({)

F
l 

F
{ 

F
l 

r-{

rO
 t.o C

\l \o sf c\J lr, lr, Ir) @
 sf C

! r\ 
tr) O

 @
 C

{ C
\l F

l lr)
lJ) 

F
l 

F
l

O
 

r{ 
C

O
 l.c) (() tr) lJ) (\j F

l f\ 
O

 c| f\ 
(Y

) (Y
) F

r |J) (Y
, lf, S

f
C

\l C
\J 

N
l C

! 
F

{ F
l (\,l C

O
 F

{ 
C

\J G
l l.o st 

C
D

 
?i S

f F
l

N
 

C
! F

{ F
l <

l' O
 O

l <
f O

l (O
 <

t O
 

(O
 F

l ll) 
(x) (r, si 

tro F
{

(Y
) C

\t F
t (Y

) c\l <
l- 6J +

 
N

t F
{ lo 

c\J |r) r+
 tr) Lf) (f) sl. rf) (}.)

t0 f-- (\.l =
r 1r) o 

cf, o o =
f lr) 0 0r t\ o o) |r) (o (o st

F
. r.\ sl'c\.| sr qr o) F

r (f) r\ 
|.r) cc| F

{ F
{ rr) cf, F

. qr c\l c'l
t-{ 

F
{ 

r-{ 
F

l 
F

l 
F

l 
C

\J tJ) C
! 

(\J 
N

J C
\J

lr) tr) (Y
) lO

 qr t+
 N

l sf 
F

l O
l (f) C

') (f) r-r lr) N
 

F
l O

r @
 @

<
t (o co tr) r.o ro r.o r+

 t.() r.o (f) rf 
c\J ro (r, (a r.o =

f (\t ro

O
r ri 

\O
 l'\ 

sf 
C

D
 N

 
O

r O
t C

r, lf) tf) C
! rr) O

r <
\.1 l\o r.O

 (7) @
C

Y
) C

! r{ 
(\l C

! C
\,1 O

r O
 (\l 

C
\J O

t t-. O
r C

t, tr) (\l 
C

f) (Y
) F

r l.\
d 

C
\J (f, C

\l <
+

 t{ 
F

{ F
{ (\J (w

) 
F

{ 
(O

 F
{ r{ 

r-{ (Y
) F

l H

vt;
c 

c(l'
! 

+
) 

+
)(u

(u 
=

€ 
=

 
L

.F
(D

(o
l-=

 
.o(o'lt 

F
o 

F
ru

(l)- 
E

- 
rtl 

E
 

(u1g 
(l, C

di 
P

 
(J.r(5 

O
 

td g)! 
9).r

E
 

cC
 

C
 

Q
)06 

d. 
c)C

=
 

C
U

'
.F

 
(lJ C

 
(u 

jZ
.e 

C
 .U

 
E

 
,O

 O
 g 

.O
 E

.c 
L) (u 

- 
.o J 

O
J 

>
)G

' 
,V

r+
) 

t- 
O

(J.o 
F

ruJoF
ur.c+

r.o=
 

t=
 

=
F

O
C

l-(5(o(oc 
J 

:JP
rrc 

c
P

.e 
qJ 

g 
g 

16 >
i 

L c 
! 

6 aE
 

O
 o-rd-c 

l-
qrr+

) o-+
, o 

c-:z 
g 

(u (u (o.d+
) 

(lJ+
) ur (u c+

) 
(u

.-.F
 

O
-urJ 

(U
F

 
C

J 
=

*rO
 

g-O
 

L 
X

 (l) 16 5 
O

-C
-C

 O
 tO

,U
F

 
=

 (u (rJ O
 'tt () (u .o O

 r!.ce 
O

 O
-

(-) (-) L) frj (.D
 (5 (5 >

Z
 J 

J 
=

 =
 =

 Z
 =

 
o-.,r', tr', .t', -

938

rE
P

P
tn

L.e 
Q

)
(l) e>
o-.dLL) 

.O

-
'oF

+
,

o(,
c.c 

(|)
.d(l,>
(l)vrL
=

5(oo-
tJ1
(ul- lF

 
.U

l- 
O

+
)

oo
cobaF
an
PcG

t 
-o

C
L(u(F

 
C

t
E

 o+
)

(oo
(5baF

(oE
-o

tJ,

(F
 

G
'

o o+
'

E
O

.obaF
ctC

t)

coarF
|U

o+
,o

bsF
vl

lJ-
4(o(u!+

,E:'EEo(-)

go(t)
(u
&I(u

d.L(uC
L

o-o(JLog)o+
Jrt'

c)o()l-otn(u
EolnEg5oo-can(uo'- 5o1n(u
d.
E-=rFoat1

+
)U
1

(uLG
'

.lto(utn5(O
o@
-O

lF
t

c.o>
(u.o
=

=
I

c!
.@

cf, grH
(u

-(u
-oc
(o5
F

?



$ooO
l

r{(lJ
P+

)ogll-o(u
C

l,

'(,g(oEo+
t 

ba
P

tr)
,OLP
E

v>
(o

+
)

O
tn

() 
t',

l.(u
J-ot/, 

*

O
t C

! l.o r@
 O

 r\ 
<

+
 rr) cf) r+

 C
! O

 (f, €| |J) t.o @
 r\ O

 
C

r)
r\ O

 <
f aD

 O
 r'- (Y

t @
 O

 C
! $ 

tf) \O
 O

 O
 @

 (O
 st C

') cr)
F

r 
(\J F

{ 
C

! N
l 

F
l 

(\J F
{ 

r-l 
F

l 
d 

(Y
) O

 
F

r 
r-l 

C
\j C

V
 F

r

C
! sf @

 O
r t^o tO

 C
f, C

\l r\ (') @
 i+

 (O
 F

\ C
\j t.o C

\t @
 O

 O
@

 (o or |r) @
 <

f o r\ 
G

J @
 0t cD

 @
 r) r{ (o c! lo l.o o

sf (f) sf (O
 (O

 C
\.t sf, C

\J ro <
+

 (f).if 
|r) qa*sr 

l.c) (o st- <
t

F
{ 

N
l

O
 @

 @
 lr) rr, @

 c\l C
! @

 f-- O
 r\ 

cf) C
D

 (f) rr 
1r) (D

 lr) F
\

G
.l F

{ 
C

\l C
! 

(Y
) .{ 

H
 

(Y
) r-{ C

\l C
V

 (O
 <

l'(V
, 

+
 

F
r

@
 r\ st <

f (f) <
f sf r\ 

c\l F
- r\ 

rr) or F
{ * 

st c\l co lf) lr)

@
 lr) r\ 

co c't clt rl) @
 F

r st F
.. O

 F
{ tr, (() O

 co -r 
co co

(r) 
C

\J r{ 
(\l 

F
{ 

F
r 

F
{ 

(g 
(r) C

! 
C

! 
lr) 

F
l 

C
\J 

(\J F
{ 

F
{

i+
 |r) c\J sf i+

 co @
 lr) sf @

 (f) ot <
+

 rr) N
j N

 F
i c\r o 

sf
c\l 

d

F
{ cf, lr) c\J @

 qr tf) ca @
 lr) lr) (t o 

+
 o 

@
 or c! lr) |r)

sf 
C

f) C
! <

f C
\l (a sf (') C

r) F
l tr) F

l lf, st O
r Lr) (.o tr) lr) <

f

|.\ lr) O
 C

) sf rf) t+
 (O

 r\ O
 r.o (r) @

 O
 @

 -l 
@

 t+
 O

 (.o
sf rr) f\ 

tr) \O
 t.c, (+

 t.() +
 l\ 

(Y
) tr) C

') rr) 
C

f) C
\l S

tC
f)r+

lr) F
l t\ 

f\ 
O

 r.() C
) -l 

@
 rf 

orl @
 N

l orl sl- C
\l C

D
 |l) <

f O
ot c! c\l r\ o 

ot @
 or ol l'\ i{ 

rr) o) or N
 r-- t{) sf |r) @

r-r F
{ 

F
{ 

(\J S
J 

rr 
F

{ 
C

\l 
C

\J lr, 
O

t C
\l C

f) (') 
C

! 
r{

O
l O

 
(O

 O
t C

\J +
 

(O
 -r 

O
 

@
 C

V
 C

 
O

 O
 

O
r (f) tO

 C
\l O

t lr,
C

! O
 r+

 C
\l sf 

C
') f\ 

|r) lJ) (r, sf 
(f) C

\J @
 @

 q+
 sf qr (f) @

G
l 6'J (Y

) (Y
, sf 

.-{ r-{ r-{ (\l 
C

D
 ?-r (\l 

C
\l (O

 F
l 

i-.1 F
l (\j r-l r{

tn 
th

g 
c(o

l- 
+

r 
+

)(lJ
o 

=
.s 

=
 

t-
.F

 
(tl 

tO

L3 
(o,o! 

F
O

 
F

tI'
(lJ- 

E
rtE

 
rq(l)rQ

 
(l)g

(tt 
P

 
(l,.r(D

 
O

 
(d O

)! 
O

).r
g 

C
g 

C
 

Q
).nO

 
d. 

O
C

:t 
. 

E
vl

.F
 

(lJ C
 

(lJ 
-Y

.r 
E

 
tU

 
E

 
r! 

O
 C

 
.O

 C
-c 

c-) (u 
(o 5 o-v 

>
r(tt 

l/)+
) 

l- 
o

C
).O

 
rrU

JO
F

u)-C
P

.tr=
 

l=
 

=
F

o 
c 

L(5 
(o (o g 

J 
>

+
) 

(n g 
E

*).r0) 
C

C
rd>

 
!C

!(dU
t.c 

O
O

-€-C
L

(/r+
) o-+

) o 
c-Y

 
g 

o o 
(g (o+

) oP
 

ut (lJ gP
 

(u
.r.e 

o-vtv 
or 

cJ 
=

P
(-) 

g-ct 
!- x 

(u .o 5 
o

.C
..c () (6.O

F
 

=
 

(lJ .{t O
 .o () (l) (o O

 rd<
- 

O
 0

0() (J c) frJ (5 C
t C

D
 >

Z
 -J J 

=
 =

 
=

. Z
 =

 L.tr.t, 
A

 =

939

G
'+

)
ptt

l- .e 
(lJ

(u o->
o-.o!-

(J(o

T
'

F
PO

.n
s.c 

o
.l'(lJ>
ol,L
=

=
,o OI

vloL(F
 

(o
r- o+

,
(lJo
ob-eF
an
+

,gf(,-O

o-(u(F
 (o

E
 O

P
(oo
(5baF

(oE
-o

a,/',

-
rF

.t'
o oP
E

O
(obsF
(5tt)
o!

-

(tstE
O

+
)o

bsF
san

LL
-o(o(ut-+

)c5EEo(J

(uE5-)cog)odt-(u

d,l-(uoo-oL)!-oC
')

(u+
)(o

c,(urJLov,(u
&

,

-otnEgoo-ganq,
(J5-:tovl(l)
d.1C=Itso(uan

=Eo(utno-cG
' (?'

(u6
=

ot r-l

sfG
'=

(lJr
e(\l
o@(o01
F

F
r



Table 5. Number of Species Harvested and Used by Households, Copper River
Region, June 1982-May 1983

Cornmuni tylArea
Househo'lds

In terv i ewed
Harvested

Mean Range
Used

Mean Range

Chi stoch i na

Chi ti na

Copper Center

East Glenn Hwy.

Gakona

Gl ennal I en

Gul kana

Kenny Lake

Lake Louise

Lower Tonsina

Matanuska Glacier

McCarthy Road

Mentasta

Nabesna Road

North Wrangel I Mtns.

Pax son-Sourdoug h

Sheep Mtn.
4- 19

S'lana

South Wrangel I Mtns.

Upper Tonsina area

22

23

27

15

23

51

35

T2

13

8

30

13

19

8

5

10

7.r

6.5

4.6

10.1

10.0

4.7

5.9

8.4

12.8

10.4

8.1

8.0

8.3

11.3

t2.2

10.0

9.6

11 .8

5.9

T-L7

0-18

0-L2

2-17

L-27

0- 16

0-23

2-t9

L-?4

2-t8

0-25

0-21

0-35

l-20

4-t7

l-22

6.7 t-tz

3-2r

2-20

0- 18

10.6

8.3

6.0

L2.3

11.6

6.4

6.8

9.0

15.4

11.4

10.5

r0.2

11.6

14. 1

16.6

11.4

9.0

11.6

15. 1

8.2

2-18

0-22

1- 13

2-20

t-29

0-19

0-24

2-L9

7 -26

3- 19

r-26

0-2L

1-36

6-23

12-23

4-22

5-25

6-26

0-20

16

15

15

Source: Stratton and Georgette 1984.
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3.

ranged between 290 and 470 1b. The composition of household
harvests of wild resources also differed between communities.
For example, salmon comprised over 50% of the mean household
harvest of wild resources in communities bordering the Copper
River, such as Chitina, Lower Tonsina, and Copper Center. In
contrast, communities distant from reliable or highly pro-
ductive fisheries, such as Mentasta and Paxson, harvested
much higher proportions of game.

Survey data for communities of the Copper River basin (see
tables 6-25) show further that the kinds of species harvested
and the amount of total harvest are both decidedly related to
geographic location. Hunting and fishing regu'lations were
also found to affect harvest levels in that they set con-
straints on the availability of species, seasons, and methods
of harvest. Likewise, bag limits for salmon limited the
availability of this resource to fishermen. 0ther factors
relating to resource harvest were the type and length of wage
emp'loyment, the compositions of households, and a number of
other environmental, economic, social, and cultural factors.

In surnmary, beginning jn the late nineteenth century, the
Copper basin and the surrounding region have undergone
profound socioeconomic change. Population size and
compos i ti on, transportati on systems , settl ement patterns 

'sociopolitical organization, and patterns of wage employment
have al I been al tered, 1 argely because of ci rcumstances
originating outside the region. But overall, this area has
remained margina'l to the economic development of other parts
of Alaska. l.lithin this process of change, patterns of wild
resource use have changed as well and are today characterized
by a greater diversity of patterns than those of 90 years
490.

Hunting, fishing, and gathering continue to play a
significant role in the way of life of these communities.
This is large'ly a consequence of economic marginality,
accessabl e and rel ati ve'ly hea'lthy popul ations of game and
fish, and the presence of long-term or life-long users of
these resources for whom fishing and hunting play a major
role in the maintenance of their culture and way of ljfe
(Stratton and Georgette 1984). The fol lowing sections
provide more detail about harvest patterns for caribou,
moose, and salmon in the Copper basjn.

Use of caribou. At present, caribou from the Nelchina and
ileniffia T'e-Fdt occur in the Copper basin/Wrangell area. In
the last decade, harvest of these herds has been carefully

94r



Table 6. Chistochina: Surmary of Household (Hs]d.) Resource Harvest and Use,
June 1982 through May 1983 (n=22)

Speci es

% Mean
Hsl ds. No.
Har- Har-

vesting vested

Mean
Lb
Har-

vested

olb
Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Lake trout
Burbot
Sucker
Arct j c arayl 'i ng
lr{hi tefi sh
Hal i but
Do1 1y Varden

Moose
Cari bou
Dall sheep

Hare
Porcup'ine
Mus krat
Lynx
Coyote
Fox
Land otter
Marmot
Marten
Ground squirrel
t,'|easel
|rlol f
Wol veri ne

Ptarmi gan
Spruce grouse
Ducks
Geese

Berri es
Pl ants

4L
77

5
14
14

9
32
27

9
0

15
100

0
2
*
*

10
5
2
6

68
47

0

9
2
1

1

*
24

0
1
*
*

14
5

23
23

0
9
9
5

27
9
5
9

14
18

0

19
188

4
3
I
2
5
6
2
0

I
45
*
1
*
3
7

6

0

55
32
27
18

9
18

9
5

9
5

5
5
5

27
36
23

5

*
*
0

6
*
2
*
*
1
*
*
*
*
*
*
*

2
1

1
*

64
27

9

t21.
7T

4

*
*
*

73
23

1

3
2
1

34
2

9
2
I
1

I
3
2
I

36
2

6
*
2
*

3
5
1
*

55
32
27
18

27
36
23

5

90
27

and Georgette 1984.Source: Stratton

* Less than 1.0.
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Table 7. Chitina: Sumnary of Household (Hsld.) Resource Harvest and Use, June
1982 through May 1983 (n=23)

Speci es

ol
b

Hslds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

ol
m

Hslds.
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Grayl i ng
Wh i tefi sh
Hal i but
Do1'ly Varden

Moose
Cari bou
Dal I sheep

Hare
Porcup'ine
Lynx
Coyote
Marten
Mi nk
Weasel
Wol f
Wol veri ne

Ptarmi gan
Spruce grouse
Ducks

Berri es
P1 ants

39
48

4
35

9
9

39
4
4
9

4
9
0

48
4
9

13
13
13

4
4
4

13
35

9

78
39

3
35

2
3
*
*
8
*

39
87

9
39

9
9

44
4
4
9

65
26
22

48
9
9

50
146

11
4
I
*
6
*
1

2

65
11

0

13
*
3

3
30

3
3
1
*
7
*

45
125

15
5
2
*
5
*
I
I

*
*
0

8
*
*
*
2
*
*
*
*

*
3
*

104
15

2

10
*
3

*
3
*

20
6

*
*
*

7
*
*

*
7
*

13
30

9

78
39

*
3
*

18
6

Source: Stratton

* Less than 1.0.

and Georgette 1984.
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Table 8. Copper Center: Surrnary of Household (Hs'ld.) Resource Harvest and
Use, June 1982 through lvlay 1983 (n=27)

Speci es

% Mean
Hslds. No.
Har- Har-

vesting vested

Mean
Lb
Har-

vested

al
ft)

Hsl ds.
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho sa'lmon
Rainbow trout
Lake trout
Burbot
Sucker
Arctic grayl ing
l.{hi tefi sh
Halibut
Dol 1y Varden
Shrimp
Pink salmon
Chum salmon
Other fish

Moose
Ca ri bou

Hare
Porcupi ne
Beaver

Ptarmi gan
Spruce grouse
Duc ks

Berri es
Pl ants

2
45

6
1

1

2
0
6
2

4

1

42
6
1

1

2
*
5

I

37
63
19

7
4

11
4

15
7

15
15

0
4
0
7

20
L77

37
2
3
5
*
4
*

60
3
0
2
0
1

0
42

4
2

4l
78
26
11

4
19

0
19
15
15
15

4
4
4
7

48
44

19
19
4

4
11
4

63
26

32
t92
39

2
3
6
0
4
2

60
3
*
*
*
2

73
54

4
2
*

0
22

19
19

4

4
11

4

59
26

*
*

3
*
*

0
*

3
*
*

*
*
*

*
*
*

15
3

*
*
*

*
*
*

15
3

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 9. East
and Use, June

Gl enn l'li ghway:
1982 through May

Sunmary of Household (Hsld.) Resource Harvest
1983 (n=15)

Spec i es

o/

Hsl ds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

o/
lo

Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Rainbow trout
Lake trout
Burbot
Sucker
Arctic arayl ing
Whitefish
Steel head
Hal i but
Cl ams
Crab
Other fish

Moose
Cari bou
Black bear
Brown bear
Dal I sheep
Bi son

Hare
Porcupi ne
Lynx
Mus krat
Coyote
Marten
Mi nk
Ground squirrel

Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

47
47
60
47
60

7
73
13

1

13
7
0

20

2
24
10

4
9
*

36
*
*

168
80
20

0
9
*

20
2
*
*

34
99
13
8

22
5

25
*
*

16
*
0
2

50
61

4
9
0
0

20
2
*
*

*
*
*
0
*
*

13
3
*
*

4
2
*

60
87
60
47
67

7
73
13

7
27

7
7

13

67
53
13

0
13

7

47
7

7

7

40
40

7

93
60

2

40
10

4
10
*

33
*
*

42
166

13
9

24
5

23
*
*

39
*
3
4

24
4

2
1
*

24
4

*
*
*
*
0
0

13
3
*
*
*
*
*
4

4
2
*

l3
33

7

7

0
0

47
7

7
7

7

13
7
7

47
40

7

93
60

Source: Stratton and Georgette 1984.

* Less than 1.0.

945



Table 1.0. Gakona: Summary of Household (Hs]d.) Resource Harvest and Use,
June 1982 through May 1983 (n=23)

Speci es

ol
10

Hslds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

% l'lean
Hslds. No.
Using Used

l'lean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Arctic Arayl ing
Wh i tefi sh
Hal i but
Do1 1y Varden
Hool i gan
Cl ams
Pi nk sa'lmon
0ther fi sh

Moose
Cari bou
Black bear
Da'll sheep
Goat
Bi son
Deer

Hare
Beaver
Muskrat
Lynx
Coyote
Fox
Marten
Mi nk
Weasel

Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

65
74
13
30

9
39
74
22

9
4
0
4
4
4

6
54

5
3
1

16
25

9

Ltz
239

5
4
2

37
t7
8
9
*
*
1

6
2

6
57

5
3
1

15
?5

9

*
*

106
225

5
4
2

37
18
8

11
*
0
*
6
2

93
77

9
4
*
*

16

13
2
?
*

2
1

3

16
3

*
*
*
*
*
*
*

9
*
7
*

74
96
13
30

9
39
74
?2
26

4
4
9
4
4

44
51
22

9
4
4

L7

48
9
9
4

26
26
22

89
44

*
0

13
30
13

4
0
0

13

48
9
9
4
4

L7
13
13

4

26
30
22

87
35

*
*
*
*
0
0
*

9
*
7
*
*
1
*
*
*

5
3
2

65
57
8
3
0
0

13

13
2
3
*

2
2
3

15
3

5
2
2

Source: Stratton and

* Less than 1.0.

Georgette 1984.
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Table 11. Glennallen: Surrnary of Household (Hsld.) Resource Harvest and Use,

June 1982 through MaY 1983 (n=51)

Spec'ies

Mean
Lb
Har-

vested

ol
rc

Hsl ds.
Usi ng

Mean
No.

Used

Mean
Lb

Used

% Mean
Hsl ds. No.
Har- Har-

vesting vested

nooK sa lmon I
4
8
*
?

4
*
6
*
*
6
*

Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Sucker
Grayl i ng
Whi tefi sh
Steel head
Hal i but

18
1
*
1

2
*
8
*
*

T7
2
*
*
2
*
8
*
*

45
T2

2

10
8
2

39
4
6
4
2

0
4
2
6

3
*
0

2
*
*

7L
14

2
t2
I4

2

41
4
6

16
10

2
4
2
6

69
10
*
2
4
*
6
*
*

10
*
0
*
1
*

59
28

1

0
0
2

3
*

39
51

4
6
4
6

26
4
0

L2
22

4

57
24

I
*
*

7
2

*
*
*
0
0
*

2
*
*
*
*
*
*
*
*

2
I
*

t2
14

2
0
0
2

24
2
8
4
6
6
2
2
?

I2
22

4

57
18

7

Dol ly Varden
Shrimp
Cl ams
Pink salmon
Other fish

Moose
Cari bou
Bl ack bear
Dal I sheep
Bi son
Deer

Hare
Porcupi ne
Lynx
Coyote
Fox
Mi nk
Tree squ i rre'l
Wol f
Wol veri ne

Ptarmi gan
Spruce grouse
Duc ks

Berri es
Pl ants

*
*
1
*

*
*
*
*
*
*

54
36

2
*
*
2

5
1

0

*
*
*

7
2

Source: Stratton

* Less than 1.0.

and Georgette 1984.
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Table 12. Gulkana: Surnmary of Household (Hsld.) Resource Harvest and Use,
June 1982 through May 1983 (n=36)

Speci es

ol
b

Hslds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

% Mean
Hslds. No.
Using Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Sucker
Arctic arayl ing
Whi tefi sh
Steel head
Hal i but
Shri mp

P'ink salmon

Moose
Cari bou
Dal I sheep
Bi son

Hare
Porcupi ne
Beaver
Mus krat
Lynx
Coyote
Fox
Land otter
Marten
Mi nk
Wol f
Wol veri ne

Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

2
24
*
1
*
*

11
8
3
*

58
61
L7
1,4

6
6
6

33
L4

6
11

0
0

*
*
*
*

I4
1
*
*
*

56
69
L7
14

3
3
6

28
11

6
11

3
3

28
33

3
3

28
L7
I

11
14

55
103

6
2
1

1

8
6
3
3
9
0
0

69
22

2

0

5

5
*
*
*

3
24
*
1
*
*

11
9
4
*

40
t02

5
2
*
*
8
6
3
3
5
*
1

115
65
*
*

20
5
2
*
*

*
*
*
0

4
1
*
*
*
*
*
*
*
*
*
*

2
2
1

14
T4

3
0

19
t4

3
6

74
6

11
3
6
6
6
6

11
19

B

2

2
1

*
*
2

75
17

*
*
2

15
*

11
19

8

72
T7

14

Georgette 1984.Source: Stratton and

* Less than 1.0.
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Table 13. Kenny Lake: Surnnary of Household (Hsld.) Resource Harvest and Use
June 1982 through May 1983 (n=12)

Spec i es

o/
b

Hsl ds.
Har-

vesti ng

ol
D

Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

Mean Mean
No. Lb
Har- Har-

vested vested

Chi nook
Sockeye salmon
Rainbow trout
Lake trout
Arctic grayl ing
Whitefish
Hal i but
Do1'ly Varden
Other fish

Moose
Cari bou
Black bear

Hare
Porcupi ne
Lynx
Coyote
Fox
Marten
Mi nk
t.lol f
Wol veri ne

Ptarm'igan
Spruce grouse
Duc ks

Berri es
Pl ants

67
83
77

0
33

8
8

T7
8

B

8
8

17
0

77
T7
17

8
8

1,7

8

T7
42

8

3
19

3
*
5
*

1

18
3
0
5
*

26
74

4
0
4
*
*
*
*

B3
22

5

6
*
3

*
*
*

67
92
T7
8

33
8

17
T7
8

25
L7
8

4
*
*

1
?

*

54
82

4
*
4
*
*
*
*

65
2t

5

6
*
3

*
*

*
*
*

4
*
*
*
*
*
*
*
*

1

3
*

77
8

L7

*
2
*

*
2
*

T7

I

t7
42
I

83
67

83
67

T7
1

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 14. Lake Louise:
Use, June 1982 through

Surmary of Household (Hsld.) Resource llarvest and
t4ay 1983 (n=13)

Spec'ies

% Mean
Hslds. No.
Har- Har-

vesting vested

Mean
Lb
tlar-

vested

ol
b

Hsl ds .
Using

Mean
Lb

Used

Mean
No.

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Sucker
Arctic arayl ing
Wh i tefi sh
Hal i but
Cl ams

Other fish

Moose
Cari bou
Brown bear
Dal I sheep
Bison
Deer

Hare
Mus k rat
Lynx
Coyote
Fox
Land otter
Marten
Mi nk
Weasel
Wol f
Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

46
31

8
46
92
85
15
69
77
8

15

15
31

B

0
0
8

46
15
23

8
23

8
15
31

8
15

31
31
46

85
46

37
t2

B

11
32
51

1

16
64
14

4
*

2
3
I
8

16
2T

2
22
7t

2
*
6

15
2I

3
22
90

15
9
2
9

31
50

2
16
81
11

4

77
50

0
0
3

7

2
*

69
54
23
54
92
85

8
69
77
31
31
I

54
77

0
8
8

23

46
0
0

*
*
*
0
0
*

*
*
0
*
*
*

5
0
0

113
73

0
*
*
7

5
3
*
*
2
1

1
*
*
*

7
0
0

6
3
4

6
3
4

B5
46

3
1

6

62
6

39
31
46

3
1

6

55
6

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 15. Lower Tonsina: Surrnary of Household (Hsld.) Resource Harvest and

Use, June 1982 through May 1983 (n=8)

Spec i es

Mean
Lb
Har-

vested

ol

Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

% Mean
Hslds. No.
Har- Har-

vesting vested

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Arctic Arayl ing
Wh i tefi sh
Hal i but
Do1 1y Varden
Pink salmon
Chum salmon
Other fi sh

Moose
Cari bou
Deer

Hare
Porcup'ine
Beaver
Lynx
Coyote
Fox
Marten
Mi nk
Wol veri ne

Spruce grouse

Berri es
Pl ants

50
88
25
25
13
13
38

0
13
13

0
0

13

0
38
13

75
63
13
?5
25
13
13
25
13

50

75
75

1

60
3
7
*
*

28
*

3
*
*

*
*
*

14
2
*
*

0
64
11

2L
8
1

4

1

58
3
7
*
*

28
0

3
0
0

0
*
*

14
2
*
1

2
*
*
*
*

18
245

19
10
*
*

11
0

13
3
0
0
3

50
100
25
25
13
13
38
13
13
13
13
13
13

13
50
13

75
63
13
38

18
256

19
10
*
*

11
*

13
3
4
1

3

2
62
11

27
8
1

4

50

75
75

4

27
10

27
10

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Tab'le 16. McCarthy Road:
Use, June 1982 through May

Surmary of Household (Hs'ld. ) Resource Flarvest and
1983 (n=13)

Spec i es

o/
lo

Hslds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

ol
b

Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye sa1mon
Rainbow trout
Burbot
Arctic gray'ling
Other fish

Moose
Cari bou
Black bear
Deer

Hare
Porcupi ne
Beaver
Muskrat
Lynx
Coyote
Land otter
Marten
Mi nk
Weasel

Ptarmi gan
Spruce grouse
Ducks
Geese

Berri es
Pl ants

31
31
31
39
15
15

2
28

2
8
2

*
0
0
*

76
*
*
3
*
1
*
2
*
*

2
5
2
*

15
0
0
8

62
23

8
23
15
23

B

31
23

8

15
39
23
I

77
46

2

39
3
8
2

*
*
*
*

75
*
*
2
*

39
85
39
46
15
15

46
8

15
8

54
23
8

15
15

33
116

3
19

2

2

77
0
0
?

114
2
2
1

3

38
166

4
19

2
2

51
4
4
3

113
I
2
1

3

*
3
3
*

15
6

*
3
3
*

18
6

15
39
23

8

2
5
2
*

92
54

Source: Stratton

* Less than 1.0.

and Georgette 1984.
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Table 17. Matanuska Glacier:
and Use, June 1982 through May

Surunary of Household (Hsld.) Resource Harvest
1983 (n=30)

Spec i es

o/
lo

Hslds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

ol

Hslds.
Us'i ng

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Gray'l i ng
Whitefish
Steel head
Hal i but
Do1 1y Varden
Shri mp

Cl ams
Crab
Pink salmon
0ther fi sh

Moose
Cari bou
Black bear
Brown bear
Dal I sheep
Deer

Hare
Porcupi ne
Beaver
Lynx
Fox
Marten
Mi nk
Ground squirrel
Tree squirrel
Wol f
Wol veri ne

Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

*
6
3
5
*
*

12
*
*

10

10
33
20
23
10

3
27

7
3

17
7

3
13

0
7
3

20
10

3
0
0
3

20
3
7
1

7

3
3
3
3
3
3

27
30

7

90
48

*
*
*
0
0
*

25
47
19

7
1
*
9
*
*

18
9
3
2
2
1
*

*
11

4
5
*
*

13
*
*

10

3
26
20

7
1
*
9
*
*

I4
8
4
2
0
1
*

3
*
*

6
2
*

20
3
7

33
30

7

4
*
2
*

3
1
*

28
2

3
*
*
*
*
*
*
*
*
*
*

5
3
*

133
T7

2
0
0
3

23
63
30
37
10

3
30

7
3

30
10

3
17

7
10

3

63
33

7
3
3

13

*
*
*
*
*
*

188
26

2
*
*
*

4
*
2

93
53

3
I
*

26
2

Source: Stratton
* Less than 1.0.

and Georgette 1984.
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Table 18. Mentasta: Surrnary of Household (Hsld. ) Resource Harvest and Use,
June 1982 through May 1983 (n=19)

Spec i es

aln
Hsl ds.
Har-

vesti ng

ol
lo

Hs'l ds .
Usi ng

Mean
No.

Used

Mean
Lb

Used

Mean Mean
No. Lb
Har- Har-

vested vested

Chinook salmon
Sockeye sa1mon
Coho salmon
Rainbow trout
Burbot
Sucker
Arctic grayl ing
Wh i tefi sh
Hal ibut
Cl ams
Crab
Other fish

Moose
Cari bou
Bl ack bear
Dal'l sheep
Deer

Hare
Porcupi ne
Beaver
Muskrat
Lynx
Coyote
Fox
Land otter
Marmot
Marten
Mi nk
Tree squirrel
t,leasel
Wol f
Wol veri ne

Ptarmi gan
Spruce grouse
Duc ks

Berri es
P I ants

47
84
11
16

5
5

26
79

5
5
5
5

90
58
16
16

5

11
60
*
4
3
2
6
5
0
*
0
*

*
t4
*
3
1

3
9
6

0
*
*
*
*

4
*

16
16

5
5

11
5

2T
2t

0
5

0
5

32
11
16
11

5

36
140

2
6
1

2
5

25
2
*
*

r87
60
20
14
11

6
4
7
I
0

*
I
4

4T
10

2
5

47
9

2
33
*
3
*
3
8

22

*
*
*
*
*

4
*
*
2
0

42
42
11
21

5
16
11

5

5
5

11
11

5
5

5

158
2t
15
14
11

6
4
8
1
*

42
42

5
16

0

*
3
*
*
*
*
*
*
*
1
*
*
*

16
32
37

79
42

1

3
4

*
2
2

11
2L
32

84
47

Source:* Less
Stratton and Georgette 1984.

than 1.0.
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Table 19. Nabesna Road: Summary of Household (Hsld.) Resource Harvest and
Use, June 1982 through May 1983 (n=B)

Spec i es

ol
lo

Hsl ds .

Har-
ves ti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

ol
rc

Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho sa'lmon
Rainbow trout
Lake trout
Burbot
Arctic grayl ing
Whitefish
Halibut
Chum salmon

Moose
Cari bou
Dal I sheep
Goat

Hare
Beaver
Muskrat
Lynx
Coyote
Fox
Land otter
Marten
Mi nk
Tree squirrel
t.lol f
l,lol veri ne

Ptarmi gan
Spruce grouse

Berri es
Pl ants

87
I
3
8

32
24

199

38
100

13
13
38
63
88
50
25
13

*
81

0
3
8

31
20

t97

13
50

0
13
25
50
50
25
13

0

*
1
*
*

7

I
3
9

5

341
0
4

15
75
I4

t77
4
0

313
154
41

9

8
365

8
4

15
77
17

L79
7
*

38
63
25
13

50
25
13
63
38
50
25
25
50
13
25
38

38
25

88
50

0

*
1
*
*

75
75
50
13

383
161
46
10

10
10
I

3B

4
*

15
1

7

I
3
9
2
8
*
5
4
*
1I

2

7

1

50
25
13
63

50
25

B8
50

10
10

1

38

4
*

t7
I

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 20. North Wrangel'l Mountains: Summary of Household (Hsld.) Resourrce
Harvest and Use, June 1982 through May 1983 (n=5)

Spec i es

o/
lo

Hslds.
Har-

vesti ng

f'lean
No.
Har-

vested

Mean
Lb
Har-

vested

ol

Hslds.
Us ing

Flean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Lake trout
Burbot
Arctic Arayl ing
Ha'l i but
0ther fish

Moose
Cari bou
Dal I sheep
Bi son

Hare
Porcupi ne
Mus krat
Lynx
Coyote
Fox
Marten
Weasel
Wol f
Wo'lveri ne

Ptarmi gan
Spruce grouse
Duc ks

Berri es
Pl ants

0
0

80
80

100
0

60

40
20
20

0

*
*
*
0

00
00

50 100
513

33 24
0

22

190
50
10

0

17
4
1

16

6
1

2

4
2

100
100
100
20

20
26

100
7

t7
1

18

840
480
652

2

T7

4
I

16

-1
E

50
2

25

2
4

10
*

12
*

16
9

60
40
20
80
60
20
40

60
20
20
40

60
20
20

80
60

60
20
20
40
80
60
20
40
60
60

60
20
20

60
60

T2
*

16
9
4

11
3
*
3
4

11
2

I

11
2
1

6
1

2

4
2

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 21. Paxson-Sourdough: Sunmary of Household (Hs1d.) Resource Harvest
and Use, June 1982 through May 1983 (n=10)

Spec i es

% Mean
Hslds. No.
Har- Har-

vesting vested

Mean
Lb%
Har- Hslds.

vested Using

Mean
Lb

Used

Mean
No.

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Sucker
Arctic grayl ing
Whi tefi sh
Hal i but
Cl ams

Moose
Cari bou
Bi son

Hare
Muskrat
Lynx
Coyote
Fox
Land otter
Marten
Mi nk
Wol f
Wol veri ne

Ptarmi gan
Spruce grouse
Duc ks
Geese

Benri es
Pl ants

40
20
30
20
50
50
10
60
30
20
10

40
20

0

10
10
20
10
40
20
30
30
20
10

*
*
0

*
1

1

1

9
*
7
I
*
*

17 .4
3
6
*

1

3
2

I
q

10
2

23
13

25
31
T2

2
10
25

1

T7
11
10
*

23?
40
*

24
14
10

2
10
24
I

16
11
10
*

50
60
30
20
50
60
10
70
30
20
10

70
30
10

10
10
20

80
50
30
20

80
10

1

7
2
1

5
9
2

24
13

*
*
*

*
I
1

200
39

0

*
*
5

*
*
*

9
1

9
4

18
*

70
50
30
20

80
10

9
I
9
5

19
*

18
?

6
*

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 22. Sheep Mountain:
Use, June 1982 through May

Sumnary of Household (Hs'ld.) Resource Harvest and
1983 (n=9)

Speci es

ol
rc

Hsl ds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb%
Har- Hsl ds.

vested Using

Mean
Lb

Used

Mean
No.

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Arctic arayl ing
Dol ly Varden
Pink salmon
0ther fish

Moose
Cari bou
Black bear
Brown bear
Dal'l sheep
Bi son
Deer

Mus krat
Lynx
Fox
Marten
Mi nk
Tree squ i rre'l
l'Jeasel
Wol f
t.{ol veri ne

Ptarmi gan
Spruce grouse

Berri es
Pl ants

33
33
22
22
33
11
22
11
11
11

3
6
3
2
1
*
6
3
*

33
44
33
33
44
11
56
11
11
11

3
4
3
1

1
*
5
3
*

62
17
16

2
2
1

4
3
2

27

56
I4

0
0
0
0
5

*
*
0
0
0
0
*

62
24
1B

2
3
1

4
3
2

?7

195
T7

3
3

139
1

5

11
11

0
0
0
0

11

33
1i

89
22

67
22
11
11
22
11
11

11

*
*
*
*
*
*
*

22
11
11
11
11
11
11
11
11

5
*

7

1

44
11

89
22

5
*

7

I

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 23. Slana: Surmary of Household (Hsld.) Resource Harvest and Use, June
1982 through May 1983 (n=16)

Spec i es

Mean
Lb
Har-

vested

ol
rc

Hslds.
Using

Mean
No.

Used

Mean
Lb

Used

% Mean
Hsl ds. No.
Har- Har-

vesting vested

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Arctic grayl ing
Whi tefi sh
Hal i but
Dol 1y Varden

Moose
Cari bou
Black bear
Dal I sheep

Hare
Beaver
Lynx
Coyote
Fox
Marten
Mi nk
Weasel
lrJol f
Wol veri ne

Ptarmi gan
Spruce grouse
Duc ks

Berri es
Pl ants

l4
202

10
*
5

16
2L

B

16
2

*
48

2
*
2
a

29
9

*
*
*
*

*
63

2
0
2
6

?9
7

31
75

6
0

19
50
56
31

6
13

44
25

0
31

4
0
0

4
3
*

11
265

10
0
5

15
20

7
2
2

2I9
49

0
28

5
*
1

38
BB

6
6

19
63
63
38
25
13

56
56

6
31

23r
87

3
25

31
6

13
19
38
19
19

6
13
13

3B
19

6

88
25

*
*
0
*

4
*
*
*
3
*
2
*
*
*

6

3
*

31
0
0

R

0
0

2
1

1

2I
*

25
6
6

87
25

3
L
1

35
*

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Tab'le 24. South Wrangell:
Use, June 1982 through May

Surrnary of Househo1d (Hs'ld. ) Resource Harvest and
1983 (n=16)

Speci es

% Mean
Hslds. No.
Har- Har-

vesting vested

Mean
Lb
Har-

vested

ol
h

Hslds.
Usi ng

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Burbot
Arctic grayl ing
Hal i but
Dolly Varden
Shrimp
C'lams
Crab
Pink salmon
0ther fi sh

Moose
Cari bou
Black bear
Da'll sheep
Goat
Deer

Hare
Porcupi ne
Lynx
Coyote
Marten
Tree squirrel
l,leasel
l,Jol veri ne

Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

22
78
10
*
*
4
1

7
6
*
*
*
3
5

1

19
2
*
*
2
2

*
16

1
*
*
2
2

20
40
13

I
7

27
13

7

27
0
7
0
7

7

*
*
*
*
*
*

t7
*
*

15
67

8
*
*
4
I
4
4
0
*
0
3
4

178
9

L?
9
5

14

31
3
2

53
93
27

7
7

27
13
27
47

7

7

7
7
7

40
7

20
13

7
13

*
*
*
*
*
*

80
27
67
27
13
13

190
18
L7
10

6
L4

17
*
*
*
5
1
*
*

4
L2

1

53
20
20
13
20

7

7
7

33
67
20

93
93

53
20
20

31
3
2

33
73
20

93
93

2
6
2

16
6

4
L2

1

2
6
2

16
6

Source: Stratton and Georgette 1984.

* Less than 1.0.
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Table 25. Upper Tonsina area: Summary of Household (Hsld.) Resource Harvest
and Use June. 1982 through May 1983 (n=15)

Spec i es

ol
rc

Hsl ds.
Har-

vesti ng

Mean
No.
Har-

vested

Mean
Lb
Har-

vested

ol
lo

Hsl ds .
Using

Mean
No.

Used

Mean
Lb

Used

Chinook salmon
Sockeye salmon
Coho salmon
Rainbow trout
Lake trout
Arctic arayl ing
Whi tefi sh
Hal i but
Do1 1y Varden
Pink salmon
Other fish

Moose
Cari bou
Black bear
Dal I sheep
Goat
Bi son
Deer

Hare
Porcup'ine
Lynx

Ptarmi gan
Spruce grouse
Ducks

Berri es
Pl ants

20
53
27

7
20
53

0
0

13
7

13

*
30

1
*
7

10
0

4
1

*
*
0
0
*
0
0

7
*
0

2
2
*

L7
t24

11
2

L4
8
*
*
4
2

3

*
31

2
I
7

11
*

15
t26

7
1

13
7

0
0
4
2

3

4
1

*
*
*
*
*
*
*

7
*
*

3
2
*

I20
44

9
*
5
*
1

10
1

2

1

1

1

33
33
13

67
27

53
36

0
0
5
0
0

10
1

0

1

1

1

16
3

27
67
33
20
33
67

7

13
13

7
13

40
53

7
7

7
7

7

7
13

0
0
7
0
0

40
7
0

27
33
13

73
27

40
7

13

T7
I

Source: Stratton

* Less than 1.0.

and Georgette 1984.
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4.

restricted to allow for an increase in herd size to pre-1970
'level 

s .

In L977, the Nelchina and Mentasta caribou hunts were placed
on a draw permit basis. In 1981, of 1,600 permits issued for
the Nelchina herd, about 650 permits were actually hunted,
with approximately 400 caribou harvested. A recent study of
the L982 Nelchina permit hunt showed that in that year the
majority of the permit winners resided in the Anchorage
(55.4%), Fairbanks (10.1%), and Palmer/Wasilla (15.1%) areas
(Stanek 1981, Stratton 1982b). Use of the l,lentasta herd has
a'lso been predominately by nonlocal hunters in recent years.
0f the 350 Mentasta permits issued in the 1982 drawing,36.3%
were received by basin residents, 24.0% by those residing in
the Anchorage area, 29.0% by Fairbanks area residents, 7.4%
by Palmer/Wasi'l'la residents, 18.6% by other Alaska residents,
and 5 ,7% by nonresidents of the state (Stratton 1982b).

A court decision in 1980 concluded that subsistence uses were
not adequate'ly provided for under existing regulations. This
prompted the creation of a subsistence hunt in 1981 in which
a specific allocation of permits was made for local users. A
winter season was provided for the subsistence hunt as well.

Use of moose. Throughout the subregion, moose appear to be
one oT-Tfie most hi ghty val ued of al I food. sources .
Avai'lability of moose varies from year to year, however, so
hunting success by local residents is not assured. General
harvest ticket and permit hunt data collected by the Division
of Game, ADF&G, indicated that for the Chitina Valley and the
eastern half of the Copper basin (eUU tt) 195 hunters ki'l'led
48 moose in 1983. Hunter success was 25%. Nonresident
hunters killed 4 moose (8% of the total). For GMU L2,
Subunits A, B, C, and D,665 moose were taken by 2,318
hunters during 1983. Nonresidents took 34 moose, or 5% of
the harvest. The overal I success rate was 29%. In the
subregion as a whole, hi ghway vehicl es were the most
prevalent mode of transportation used by hunters, followed by
off-road vehicles, airplanes, and boats (BGDIF 1983) (See
the Use of Moose account in this volume for further details
on hunter effort and harvest. )

As is the case with caribou, the increasing use of moose by
nonresidents of the basin is a source of concern to local
resi dents. Thi s has 'led to proposa'ls for a subsi stence
permit moose hunt in the Copper River basin. In 1983, the
Board of Game relaxed moose size requirements for 100
subsistence permit holders.
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5. Use of fish. Fishing is by far the most important of all the
resource use activities in the Copper River basin' in terms
of the size of the catch. Salmon is the predominate resource
used, with sockeye by far the predominant species. Arctic
gray'ling also are caught in the Copper River_area during the
iee-ks pieceding the salmon fishing seasons. 0ther fish' such
as trout and burbot, usually caught by rod and reel in lakes
and streams, are occasionally caught incidently with sa]mon.
Community salmon harvest data are presented in table 6 for
June 1982-May 1983.

According to Stratton (1982a), local use of salmon on the
Copper Ri ver predates Russian contact. The aborj 9i qql
hai'vesti ng technol ogy 'incl uded spears , f i sh traps ' and di p
nets madq of woven Spruce roots. Salmon were harvested 'in

tributaries as well as in the main channel of the Copper
River. Fish wheels were introduced to the Copper River basin
region in the early 1900's and rapid'ly became the predominant
method for harvesting salmon for subsjstence uses.

In recent years, dip nets have been commonly used' primarily
by nonbasin residents, for harvest of Copper River sa'lmon.
piior to 1983 the dip net fishery was managed as a subsis-
tence fishery, but in 1984 two types of fishery were recog-
nized in regulations: "subsistence" fishery for basin
residents and a "persona'l use" fishery for nonbasin
residents. The distinction is based on residency rather than
gear type, so dip nets and fish wheels can be used in either
category. In 1984, regu'lations allowed the use of dip nets
from the downstream edge of the Chitina-McCarthy rivers
bridge to a point roughly 5 mi downstream. Fish wheels were
a'llowed in the portion of the river from the downstream edge
of the bridge up to the confluence of the Slana and Copper
rivers, near the conrnunity of Slana, a distance of approxi-
mately 120 river mjles.

a. The subsistence fish wheel fjshery. Current'ly' Copper
ominatelY with fish

wheels. In 1982, 79%, and in 1983, 83% of the local
subsistence permits issued were for fish wheels. In
1981, about 83% of the 409 basin households that held
subsistence permits used fish wheels. The remainder of
the permit h'olders fished with dip nets (fig. 1). Th9
number of basin households harvesting salmon with fish
wheels or dip nets has remained stab'le over the last
three years (fig. ?).
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Division of Subsistence research has found that a large
portion of al'l households in the Copper River basin
communities participate in the fish wheel fishery (taUle
.36). For example, almost 60% of a random sqple_ oI-Copper Center households harvested salmon with fish
whee'ls during a study period spanning 12 months, from
June 1982 to May 1983. Only 7% of the Copper Center
sample took salmon with rod and reel, and none used dip
nets. Most communities bordering the Copper River from
Chi ti na to Sl ana di spl ayed simi'lar patterns.
Conversely, residents of basin communities more distant
from the river, such as Lake Louise, Paxson/Sourdough'
and Sheep Mountain, harvested most of their salmon with
rod and'reel under sportfishing regulations (fatt and
Stratton 1984). The efficiency of the fish wheel
probab'ly accounts for the prevalence of this fishing
method. Reasons basin residents gave for using dip nets
included the'lack of time to invest in building and
ma'intaining a fish wheel, the desire to harvest a few
salmon quickly using inexpensive gear, and losing access
to someone else's fish wheel they had used in the past
(Stratton 1982a, Fa1'l and Stratton 1984). Division of
Commercial Fisheries permit data for the years 1948 to
1983 appear in table 27.

0f the participants in the fish wheel fishery who were
interviewed in a 1982 Division of Subsistence study
(Stratton 1984), nearly half had been involved for 10
years or less. Forty percent had a history of invo'lve-
ment in excess of 20 years. Nonlocal residents were
characterized by a shorter history in the fishery, with
52% having five or fewer years experience. By
comparison, 16.l% of the local sample had participated
for only five years or less, whi'le 51.8% had been in the
fishery more than 20 years (fig. 3).

By regu'lation, fishing with fish wheels and dip nets
opens June I and closed on September 30. Most sockeye
and chinook salmon taken with fish wheels are caught in
June and Ju'ly, a1 though sockeye sa'lmon conti nue to be
harvested i n smal I numbers i nto September, and coho
salmon are harvested in August and September (Stratton
and Georgette 1984).

F,igure 4 depicts the areas where fish wheels are cormon-
ly placed in the Copper River. In 1982' 104 fish wheels
were located along the river in 13 separate and distinct
areas. The presence of roads, proximity of a community,
and long-established use of sites seem to be responsible
at least in part for the clustering of fishing sites.
Many fish wheels are operated from private property.
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Table 27. Copper River Subsistence Fishery Data, 1948-83

Year

Reported Catctr Permits Issued Catch by Species

Sockeye Chinook Coho
Dip
Net

Dip
Net

Fi sh
l.lheel

Fi sh
Wheel Total

Estimated
Total
Catch

1948 5,100
1949 5,500
1952 2,136
1954 3,145
1955 2,086
1957 7 ,753
1958 13,263
1960 r,179 5,660
1961 L,777 72,419
1962 3,203 11,101
1063 2,L24 12,395
1964 4,133 7,749
1955 7,215 5,813
1966 7,452 9,188
1967 6,146 8,360
1968 8,040 6,071
1969 18,054 6,220
1970 22,700 9 ,886
L97r 28,115 9,370
1972 18,996 7 ,854
1973 L6,407 10,943
1974 15,143 7,657
1975 7,694 5,626
L976 12,130 8,321
1977 22,612 t2,75L
1978 L2,569 6,638
L979 1.1,887 10,251
1980 14,650 9,805
1981 28,872 26,924
1982 62,614 38,120
1983 7?,257 35,971

Species Combined
and Gear Combined

44
307
435
361
794
982

L,L32
1, 166
r,235
1 ,415
3,220
4,168
3,485
3,840
3,305
2,452
?,512
3,526
3 ,313
2,730
2,904
3,555
5,475
6 ,911

1 ,601
3 ,057
r,767
7,24L

12,909
6,739

15,472
14,543
14,055
11,915
t2,760
16 ,7 18
L4,457
14 ,8 19
27 ,604
36 ,500
37,5L7
26,850
27 ,350
22,900
13,320
20,45L
35,363
19,207
22,t38
21,,437
53 ,008
96,799

100,995

s35
88

319
28L
354
136
388
848
464
725
644
555
419
644
7t9
427

I,363
1,501
1,946
1,141
1 ,705
2,0L7
2,17r
2,050
2,372
2,256
1 ,913
2,532
5,42L

108

233
224
554
363'.
248:

,:l;
L7

454
633
705
639
849

7,246
1 ,690

9,803
18,206
18,486
L8,287
16 ,340
16,818
21,896
19 ,007
20,283
29,266
42,757
4g,449h
32,468i
29,428:,
26,001"
15 ,357
23,623
41,815
22,029
30,963
35,081
68,746^

I 10,006;
r18,728'

33 77
82 389

rt7 552
140 501
200 994
143 1,r25
138 L,270
154 1,320
143 1,378
167 1,582
267 ^ 3,487
374" 4,542
205 3,690
305 4,145
288 3,593
350 2,802
451 2,963
540 4,066
392 3,705
470 3,200
399 3,203
523 4,078
615 6,090
630 7,54r

25
550
381
558
103

52

a
b
c
d
e
f

Source: Randall et al. 1984.

Last use of dip net/fish wheel combination permits.
First issue of permits at Chitina.
Last "blacklist" used.
Issue of permits at Chitina and Glennallen only.
Return requirement enforced.
Through I/19/84.
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F'igure 3. History of involvement in the Copper River fish wheel
fishery by residency, fish wheel sample, 1982 (Stratton 1982a).
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Locetlon Number of Number ol

A
A
A
A
A
A
A
A
A
A
A
A
A
@

Copper Center 135

Kenny Lake 1

Tonsina River 6

Chitina 24
Airport

Chitina 191

Bridge

Dipnetting

1

1

7

I

8

5

2'l

1

2

6

Figure 4. Estimated number
fish wheel sites (fatt and

of permits and fish wheels at 1982 Copper River
Stratton 1984).
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b.

0ther wheels are placed from sites recognized as "be-'longing" to certain famiIies, and the right to use such
a site may be inherited through I ines of kinship
(Reckard 1983b, Fall and Stratton 1984).

The dip net fishery. In 1984, the Board of Fisheries
created a personal use category of dip net fishing on
the Copper River. Previous to that time, al'l dip nets
were regulated under the subsistence permit system. The
"personal use" dip net regulations were established to
accommodate a large influx of new dip netters from
outside the basin. As reported by the Division of
Commercial Fisheries, 6,842 permits for the Copper River
dip net fishery were issued in 1983 (ADF&G 1983). In
1983, residents of Anchorage held 35.2%. Military
permit holders accounted for an additional 13.2% of the
permits (table 28).

0f the dip net permit holders interviewed in a 1982
survey, 4I% indicated that was their first year in the
fishery, and a total of 72.3% had a history in the
fishery of five or fewer years. 0nly I4.5"tr of those
interviewed had participated in the fishery 10 or more
years (fig. 5) (Stratton 1982a). Non basin dipnetters
most closely resemble the nonbasin fish wheel users in
several respects, i ncl udi ng a shorter hi story of
involvement in the fishery than is true for local resi-
dents, a resource use pattern that includes the harvest
of other fish and wi'ldlife outside the Copper Basin,
participation in other Alaska salmon fisheries, and
fishing in groups that include both family and friends
(ibid.).

The popularity of the dip net fishing site at Chitina
is enhanced by the availability of road access and the
quality of the scenery. Some more recent participants
may have been crowded out of other fishing sites nearer
to Anchorage. As the number of participants in the
Copper River salmon fishery grows, the characteristics
of the nonbasin residents wjll probably increasingly
dominate the general pattern of use of both fish wheel
operators and dipnetters (ibid.).

In 1983, the average catch of nonbasin dipnetters who
received the household al location of 30 sa]mon and
returned their permits was 13.8 fish. For the permit-
tees allocated 15 salmon, the average reported catch was
6.4 fish. Nonbasin dipnetters reported a tota'l harvest
of 68,500 salmon for 1983 (taUt e 29). 0f the total
reported 1983 sa'lmon harvest taken by nonbasin
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Table 28. Residences of Copper River Dip Net Permit Holders, 1983

Comnuni ty No. Permits

*
*

Anchoragea
Cantwel I
Central
Chitina h
C'l ea r/An ders on"
Copper Center
Cordova
Delta Junction
Dot Lake 

^Fa i rbanks"
Gakona
Gl enn11 1 en
Healy'
Kenai Pepinsula=
Mi I i tary'
Northway n
Palmer/Wasil'lay
Sutton h
Tal keetna"
Tok
Valdez i
Northern Al aska'
Southlastern Rjastai
Western Alaska^
No address
Out of state

Total

2,43r
3
1

10
21,

32
2

256
5

2,470
3

24
8

23
967

I
438

6
5

16
150

13
4
8
7
7

6 ,911

t?_'_

0.1
0.3
0.5

3.7
0.1

35.7

0.4
0.1
0.3

14.0

6.3
0.1
0.1
0.2
2.2
0.2
0.1
0.1
0.1
0.1

100.0

Source: Fall and Stratton 1984.
--- means no data were available.* Denotes Copper basin residents.

a Includes Chugiak, Eagle River, Girdwood, and Indian.
b Includes Nenana.
c Includes College, Ester, North Po'le, Murphy Dome, Salcha, and Two Rivers.
d I ncl udes McKi n'ley Park.
e Includes Anchor Point, C'lam Gulch, Cooper Landing, Homer, Kenai, Seward,
Soldotna, and Sterling.
f Includes Eielson AFB, E'lmendorf AFB, Ft. Greely, Ft. Richardson, and Fort
Wai nwri ght.
g Includes Big Lake, Houston, l,Jillow; also some Glenn Highway residents in
the Copper Basin.
h Includes Peters Creek and Gold Creek.
i Includes Barrow, Eureka, Galena, Hus'l ia, Kotzebue, Nome, Selawik, and
Veneti e.j Includes Juneau, Sitka, and Wrangell.
k Includes Atka, Bethe'|, Chevak, McGrath, Napakiak, Pilot Station, St. Paul,
and Unalaska.
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dip net fishery, 1982 (Stratton 1982a).
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res j dents , 8!% was taken wi th di p nets ( Fal'l and
Stratton 1984).

Dipnetting occurs throughout the June 1 to September 30
season, but most of the effort and catch occurs in June
and early Ju'ly (Roberson 1983). 0f an opportunistic
sample of 85 dipnetters in L982, about 20% of those
interviewed planned to spend a day or less fishing; 33%

p'lanned to spend one weekend; another 33% pl anne-d onq
trip of three to five days. The remaining L7% p1g!!ed
to hake more than one trip to Chitina (Stratton 1982a,
Fal I and Stratton 1984).
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Subsistence and Otlcr l,ocal tlse of Resources in the
Prince Wlliam Sound Subregion

I. LOCATION AND ENVIRONMENT

The Prince t.lilliam Sound subregion exhibits geographic and topographic
variability. The subregion includes marine, coastal, and upland areas
rich in renewable and nonrenewable natural resources. The corrnunities
of Chenega Bay, Cordova, Tatitlek, Valdez, and Whittier are located in
this subregion. The economic and social activities of the area have
revolved around subsistence hunting and fishing, conmercia'l fishing,
and the extraction of copper, go'ld, and other minerals.

The marine area of the Prince Wi'lliam Sound subregion measures ap-
proximately 600 mi2 and includes a varigated shoreline of over 3,500
mi. The subregion is bounded on the west by the Kenai Peninsu'la and the
Kenai Mountains, to the north by the Chugach Mountains, to the
east by the Bering Glacier, and on the south by the Gu1f of A1aska.
Montague and Hinchinbrook is'lands effectively shelter the sound from
exposure to the Gu'lf of A'laska. The Cordova area and the Copper River
del ta , whi I e not techni cal 1y 'l ocated i n the sound, are cl osely
associated by geographic proximity and by common historical and
contemporary human uses of fi sh and wi I dl i fe. The approximate
boundaries of the subregion are i l'lustrated on map 1. They genera'lly
coincide with boundaries of Game Management Unjts 68, 6C, and 60, and
inc'lude the western portion of 6A.

The climate of the area is large'ly maritime, characterized by moderate
temperatures throughout the year and high prec'ipitation during the
surmer months. Valdez experiences between 6 and 9 inches of rain during
August and September, while Cordova receives 8 to 13 inches during the
same months.

The combined effects of the varied ecological conditions and the high
quality habitat found in the subregion contribute to the maintenance of
healthy wildlife populations. Resources known to be used by Prince
lrJilliam Sound residents are listed in table 1. Black and brown bears
are found throughout the area. Si tka bl ack-tai I ed deer were
transplanted into the area and are found on the islands within Prince
l.lilliam Sound and around Cordova. Moose populations have increased to
approximately 700 animals from the original 20 moose transp'lanted near
Cordova in 1949 (see the Distribution and Abundance narrative).
Furbearers are also plentiful within the subregion.

Both migratory and; nonmigratory waterfowl make use of Prince l'lilliam
Sound habitat. An important migration route for many species of
waterfowl passes through the sound. Trumpeter swans reach their peak
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Table 1. Renewab'le Resources Known to be Used in the Cordova/Eyak Area

Fish:

Arctic char
Eulachon (hool igan)
Bl ack bass
Cod, gray
Cod, black
Ling cod
Tomcod
Do'lly Varden
Eel
Fl ounder
Hal i but
Herri ng
Herring eggs
Pacific ocean perch
Plaice
Pol I ock
Rockfish, red (snapper)
Rockfish, black (sea bass)
Sa'lmon:

Ch i nook
Chum
Coho
Pi nk
Sockeye

Scul pi n

Smel t
Sol e
Sturgeon
Trout:
Cutthroat
Stee'lhead
Lake
Rai nbow

Whitefish

Land mammal s for meat:

Black bear
Brown bear
Beaver
Sitka black-tailed deer

I nvertebrates :

Chiton, b'lack
Chiton, red
Cl ams :
Butter
Horse
L i ttl enec k
Pink neck
Razor

Cockl es
Crabs:

Dungeness
Ki ng
Tanner

L i mpet
Mussel
0ctopuse
Scal'lop
Sea urchin
Sea cucumber
Sea snai'l
Shrimp

Sea mammals:

Harbor seal
Sea I ion
Porpoi se

Land mammals for fur:

Beaver
Coyote
Fox
Land otter
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Table 1 (continued).

Land mammals for meat:

Mountain goat
Spruce grouse
Snowshoe hare
Lynx
Marmot
Moose
Porcupi ne
Dal I sheep

Birds: ducks, geese, general

Brant
Dabbling ducks (numerous species)
Gadwal I
Mal I ard
Pintail duck
Shovel er
l.li dgeon
Dusky Canada goose
hlhite-fronted Canada goose
Snow goose
Ptarmigan, rock
Ptarmigan, willow
Green-wing teal
Duck eggs

B'irds: shorebirds and other waterfowl

Coot
Comorant or shag
(esp. double-crested cormorant)

Sandhill crane
Blue heron
Loon
Snipe
Swan

Land marmal s for fur:

Lynx
Marten
Mi nk
Muskrat
Squ i rrel
Weasel
Wol veri ne
Wol f
Birds: sea ducks

Buffl ehead
Sea ducks (numerous species)
Cormon eider
Other eiders
Go1 deneye
Harl equi n

Merganser
01 dsquaw
Scaup
Common scoter
Other scoters (numerous species)

Seabi rds:

Glaucous-winged gu11 eggs
Young seagulls (numerous species)

(conti nued )
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Table 1 (continued).

Pl ants :

81 uberry
Lowbush cranberry
Highbush cranberry
Bog cranberry
Cl oudberry
Crowberry
Current
Black current
Red current
El derberry
Nagoon berry
Mossberry
Raspberry
Sa1 monberry
Strawberry
Watermel onberry
0ther berries

Pl ants: other

Cl over
Cow parsnip (Heracleum lanatum)
0regon crabapp'le
Dandel i on
Fiddlehead fern
Goose tongue
0nion grass
Beach greens
Mushrooms of many varieties
Wi ld onion
Indian rice (Kamchatka lily)
Sourdock
Twisted stal k

Source: McNeary 1978, The North Pacific Rim 1981, Stratton 1984.
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densities in the Copper River delta and the Bering Glacier outwash
p'lain. This same area also provides an important nesting area for dusky
Canada geese. The numerous fjords and islands in the area provide
habitat for many species of seabirds and shorebirds. Bald eagles,
peregrine falcons, and other raptors also inhabit the coastline of the
sound.

The waters of Prince l.Jilliam Sound provide habitat for marine manrnals,
including harbor seals, porpoise, sea lions, sea otters, and many
species of whales. Including the 'large whales, these species have been
important components in subsistence harvests of fish and game. The
five species of salmon found in Prince l,lilliam Sound are fished for
commercial, sport, and subsistence uses. Similar uses are made of the
major invertebrate species--Tanner, Dungeness, and king crab, shrimp,
razor clam, and scallop found in the area. Subsistence use of other
invertebrates also continues to take place. Halibut, flounder, plaice,
Pacific perch, pollock, sablefish, sole, various species of rockfish,
and other species of bottom fish are also found in Prince [r'|il'liam Sound
and are used extensively by commercial fishermen and area residents
(see the Distribution and Abundance and Human Use sections).

II. HISTORY AND PATTERNS OF HUMAN SETTLEMENT

A. Historic Patterns of Human Activity

Aboriginal occupation of the Prince l'lilliam Sound subregion dates
back at least 3,000 years to a time when the Eyak Indians
controlled territory north and southeast of present-day Cordova,
on and around the Copper River delta. This'location was both a
rich one, in the midst of a natural resource bounty, and a
strategic one. The Eyak became traders with the Tlingit Indians
who lived to the south, the Ahtna Athapaskans of the Copper River
area, and the Chugach Eskimo who came, later than the Eyak, to
occupy much of the rest of Prince William Sound. Present native
residents of the sound are mostly descendents of these Eyak Indian
and Chugach Eskimo cultural groups. According to de Laguna (1967),
the Eskimos using the territory in and directly adjacent to Prince
William Sound were divided into three major groups: the Chugach
(Chugachimiut), a related group, the Ugalakmiut, on Kayak Island,
and the Unixkugmiut, on the southeast Kenai Peninsula. The
Chugach were in turn divided into eight tribes. 0swalt (1967)
considers the Ugalakmiut an Eyak Indian group and reports that the
Chugach were divided into nine subgroups. The fol lowing
description of them is taken from de Laguna (1967).

These tribes . shared the same culture, spoke the same
1 anguage, entertained each other at feasts, but yrere
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B.

po'litica'lly independent. Each group appears to have had its
own chief or leader and its principa'l vi'l1age. The tribes
sometimes raided each other but on other occasions might
unite against common enemies such as the Tlingit, Tanaina, or
Koni ag

Vi'llage sites were invariably on the shore, usually on
protected waters, for travel in this area is practically
restricted to boats. The village was frequent'ly so placed
that it commanded a view of the approaches, and a strategic
position seems to have been more of a consideration than the
neighborhood of a salmon stream or a particularly rich bed of
shellfish . Temporary camps were, however, made at fish
streams during the salmon runs.

Sea otter hunters made temporary camps on the exposed outer
shores of Montague and Hinchinbrook Islands, but there were
no permanent vil'lages in these places because of the dangers
of access. It would seem probable that the houses on Kayak'
l'lingham, and Middleton Islands were used on'ly by hunting
parties in surrner. Our informant sometimes made a distinction
between winter and surrner vil'lages and in other cases told us
that certain settlements were inhabited throughout the year.

Changes in Human Activity Fo'llowing European Contact

Vitus Bering saw Chugach hunting camps on Kayak and l.lingham
islands in 174L, but Captain James Cook, who visited Prince
}Jilliam Sound jn L778, was the first Europeon to meet their
inhabitants. After publication of his journals in 1781, Cook was
followed into Chugach territory by a procession of trappers,
traders, explorers, and hunters of several nationa'lities. Russian
domination was established in the area by 1800 (de Laguna 1967).

Russian contact had a profound influence on the aboriginal
residents of Prince William Sound. In .|793, after a major battle
with the Eskimo residents, the Russians established a trading post
at Nuchek that rapidly dominated the sea otter and seal hunting
trade a'long the coast. Nuchek also became an important Russian
Orthodox Church center. t,lhen Nuchek was abandoned between 1925
and 1930, most of its residents moved to Cordova (deLaguna 7967;
Stratton, pers. corffn.; McNeary 1978).

0rganization and Settlement of Communities

During the early 1800's, Native communities in the sound included
the Eyak Indian village of Alaganik, which was abandoned in .|893

after a severe epidemic. The residents moved to the vi'l1age of

c.
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Eyak. Tatit1ek and Chenega, two of the original Chugach Eskimo
vi1'lages, continue to be inhabited at the present time. Chenega
was largely destroyed by the tsunami that accompanied the 1964
earthquake. The reestablished conmunity has been relocated from
Chenega Island to Evans Island and is now known as Chenega Bay.
Prominent among the abandoned villages are Nuchek on Port Etches,
Hitchinbrook Island; Kiniklik, in northwestern Prince William
Sound; and Palugvik, on Hawkins Island, which was declared a
National Historic Landmark in '1963 (Bennett et al. '1979).

Human activity in Prince }Jilliam Sound historically focused on use
of coastal and mari ne resources. The fur trade encouraged
exploitation of sea otter populations throughout the 1800's.
Commercial fishing for salmon and other species became important
around the turn of the century; initially there was little local
participation in this activity. This coastal and marine orient-
ation has continued to the present time.

0ther major activities in this subregion have been related to
mineral exploration and development. Copper from the Copper River
basin was traded through Prince l.lilliam Sound to Indian tribes to
the south before Russian contact. The area became an important
transportation corridor for later go'ld and other mining activity.

D. Development of Transportation Routes

Although Native trade routes linking the coast with the interior
were in existence well before the fur trade era and limited
Russ i an exp'l orati on took pl ace i n the early 1800's ,
well-documented exploration of the interior from Prince l.lilliam
Sound by non-Natives did not take place until the end of the
nineteenth century, following the purchase of Alaska from Russia.
Gold discoveries on the upper Yukon spurred deve'lopment of a town
at the present site of Valdez, when ship passengers landed there
seeking an "all-American" route to the Klondike, over the Valdez
G'lacier. Valdez, dS the terminus of the Trans-Alaskan 0il
Pipeline and the Richardson Highway, still serves as a major point
of access and egress for both people and goods. The go'ld-rush
trails and, much later on, railways and highways have tended to
follow the trade routes first established by the area Natives.

III. POPULATION

The Chugach Eskimo population has been estimated to have been 1,600
persons and the Unixkugmiut popu'lation 600 persons at the time of first
contact with the Russians. The imputed population density of about 15
per hundred square kilometers makes the Prince t,Jilliam Sound area the
most dense'ly populated Eskimo area after Kodiak Island (0swalt 1967).
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Early historical accounts estimated Eyak populations between 
.|00 

and
200 through most of the .|800's. The Eskimo population had decreased
to 360 in 18.|8, dramatically lower than at the time of contact. The
1890 census showed a total of 587 Native peop'le in a number of small
settlements scattered throughout the region, making up a'lmost I00% of
the total population (ibid.). By the .|930's, the estimate was down to
about 200 Eskimo and only 38 Eyak (Ro1 1 ins 1978). By 1980, the
population of the subregion was 5,530. About 12.6% of the population,
or about 700, were Alaska Natives (ADL 1982, USDC 1981). Table 2
provides historical population data based on decennial census reports.

A. Prince l'lilliam Sound Communities

1. Chenega/Chenega Bay. The original village of Chenega is4

thought to have been an ancient site, occupied continually
until it was destroyed in the .|964 earthquake. Village
residents have chosen a new location for the cormunity at
Crab Bay on Evans Islands, near the former site. The dev-
elopment and resettlement of Chenega Bay is underway, under
the guidance of the Chenega Village IRA council and the
Chenega Corporation, the vi'llage corporation established
under ANCSA. The first construction was in 1982, when two
families moved to the Crab Bay site. Since that time, 2I
houses and a school have been constructed. In 1984, 19
familjes were in residence, giving the community a popu'lation
of 59. The school js fu11y operative and has 19 students
(Stratton, pers. comm. ) .

The 1880 census showed a popu'lation for Chenega of 80 people,
all Alaska Native. The 1891 census showed 71 peop'le, again
all Alaska Native. In 1950, the census showed 91 peop'le
(ibid.).

2. Whittier. The town of Whittier is located in northwest
mnce tliIIiam Sound. It was developed by the U.S. Army
during World War II as a deep-water port for the purpose of
transshipment of oil. At present, a train provides access
through the Kenai Mountains to Anchorage and the interior.

The community had a .|982 population estimated at 224, This
is a decrease from the .|960 population of over 800 but an
increase from .|970, when there were on'ly .|30 full-time
residents (Rollins 1,978, ADL 1982). The ethnic composition is
predominatly non-Native, with the median age at 29 years (see
tables 2 and 3).

3. Valdez. Valdez developed in .|897-.|898, the early years of
TFe gold rush to the interior, as a point of departure for
gold seekers heading across the Valdez Glacier. It has
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Table 2. Census Population for Prince t,lillaim Sound Subregion,1890-1980

Community 1890 1900 1910 1920 1929 1939 1950 1960 1970 1980

Chenega 7L 140 90 95 91

Cordova

Dayville
El 1 amar

r,r52 955 gg0 938 1,165 1,I28 1,164 L,879

Eyak 222 320 366 365

54

98 106 23

47

Fort Liscum

Katal I a

Kiniklik 73

r62
84 44 23

Latouche

Nuchek 145 L44

505 339 40

Meakervi I I e
(0diak S'lough) --- 4L

Orca Vil lage 173 141

Pal ugvi k

Poi nt
Whi teshed

Sawni I 1 Bay

Tatitlek 90 149 156 187 70 75 89 96 111 68

Tiekel Rail-
road Station 720

Va'ldez 315 810 466 442 529 554 555 1,005 3,079

Whi tt'ier 627 809 130 198

Census-- totals 379 1,143 2,639 2,623 2,33I 2'I75 2,622 2'588 2,410 5,27I

Sources: ADL 1982, Rollins 1978, USDC 1981.

--- means no data were available.
No!e: .Ear1y census data are incomplete and may not list all communities in the
suDregl on.

32

10
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Table 3. Prince l^lilliam Sound Subregion Demographic Profile

Cormuni ty

Popul a-
tion No.
in 1980 Hsldsl

Mean
Hsld. Median
Size Age

Median Per Capita
Hsld. Income
Income ( 1979)

ol

AK
Nati ve

Cordova

Tati tl ek

Val dez

Whittier

Eyak and other
unnamed
communi ti es

Prince William
Sound

r,879

68

3 ,079

198

356

5,580

657

23

957

77

116

1,830

2.67

3. 18

2.88

2.4

27 .2

25

27

28.9

28.6

27 .3

L5%

77%

6%

8%

$27,747 $13,359

$40,778 $13,371

$18,750 $11,283

2%

Source: USDC 1981.

--- means no data were available.

a Hsld(s). means household(s).

continued in this role of a port of entry and exit for people
and goods. As a result of damage from the .|964 

earthquake, a
new community was built outside the high rjsk area, about 4
mi from old Valdez.

The population of Valdez has changed dramatically in recent
years, from 555 in .|960 to 1,005 in 1970 and a high of
approximately 8,000 during construction of the Trans-A'laska
Pipel ine. The .|982 estimated popu'lation was 3,698 (Ro'llins
1.978, ADL 1982 ) .

The present economic base of Valdez is related to the oil
pipeline termina'|, the pipeline, and the docks. 0ther major
emp'loyment categories in the Va'ldez area are those related to
government employment, commercial fishing and processing, and
frei ght transportation.
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4. Cordova. The Cordova townsite was established in 1905 near
EFe 

-snral 
I vi 1 I age of Eyak at a time when mi ni ng, con-

struction, and transportation of minerals were beginning to
emerge as significant economic forces in the area. Some of
the Eyak residents moved to Cordova. With the comp'letion of
the Copper River and Northwestern Railroad in l9l0 and the
activity at the Kennecott mines, Cordova's future seemed
secure, but a drop in copper prices forced the closing of the
mines in the late 1930's. Further south in Kata'lla, coal andoil resources that had been developed during this period also
became uneconomic and stopped abruptly.

Since that time, fishing and seafood processing have assumed
an increasingly important role in the economic base of
Cordova. Current developments in the seafood industry
include substantial investments in salmon fishing, crabbing,
herring roe, and aquacu'lture (see the Economic Value of
Selected Fish and Wildlife Uses in Alaska volume of this
series). Cordova's population has not experienced the rapid
growth of many Alaskan communities, although it has grown
from 938 in 1929 to 1,879 in 1980 (see tab'le 2).

Iqllt'lek. Located i n east Pri nce Wi'l I i am Sound ,
approximately 40 mi northwest of Cordova and 22 ni south oi
Valdez, Tatitlek (the name means "windy place,') has been
continually occupied by Chugach Eskimo since they first moved
into the sound. Census data show a population of 90 in 1890,
and this number remained relatively stable into the 1970's
(Rollins 1978). The 1980 population was 68 (USOC1. Research
conducted in 1983 recorded a population of 106 people in 31
househol ds ( Stratton, pers . comm. ) .

Mining activity at the nearby Ellamar mine provided a period
of economic prosperity from 1897 until the 1920's, after
which time Ellamar became a ghost town, and the residents of
Tatitlek once again depended almost entirely on use of local
food resources.

Little damage resulted at Tatitlek from the 1964 earthquake,
and many Chenega people were resettled there. Many of these,
however, later moved on to Cordova and Anchorage. 

- 
Cormercia'l

fishing i.s the primary source of employment in the vi'llage,
along with the school and the local IRA council.

5.
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IV. TRANSPORTATION

A. Type of Transport

The prominence that Prince l,{illiam Sound was to attain as a port
of entry to the interior of Alaska arose from explorations that
began in 1884 when a U.S. Army party travelled north from Valdez
over what was to become the Valdez Trail. The following year a
party led by Lt. H.T. Allen successfully travelled from Prince
Wi'lliam Sound via the Copper River to the Yukon River basin and
established this as a possible paralle1 route from the coast to
the interior gold fields. Efforts to develop one or the other of
these routes were intense, and in 1900 a trail from Valdez to Fort
Egbert, present-day Eag1e, was started. Later' gold strikes in
the vicinity of Fairbanks diverted interest away from Eag'le, and
the trai'l was rerouted accordingly, eventua'lly becoming the
Richardson Highway. The Copper River route was to become the
location of the Copper River and Northwestern Railroad, which
spurred mining developments in the McCarthy-Kennicott area (see
McNeary 1978, Bennett et al. 1979, Meiners et al. 1977).

Another overl and route from Pri nce Wi I 'l i am Sound went from
Whittier over the 800 ft high Portage Pass to upper Cook Inlet and
interior Alaska. Its usage was not as heavy as the routes into
the interior from Va'ldez and Cordova; nevertheless, it was used as
a shortcut by foot travelers between the sound and upper Cook
Inlet (AD0T 198.|). The route over Portage Pass was used continu-
a1'ly until .|943, 

when the railroad was extended by the military
through the constructjon of a railway tunnel and comp'letjon of the
first dock on Passage Canal. This extension of the railroad to
tidewater at Whittier was shorter than the route from Seward. Use
of the Port of Whittier by the mi'litary continued until '1960, when
it deactivated operations there. The railroad still operates,
however, serving the rail barges that make regu'lar stops at this
port. Railcars on barges are pu1'led off for direct transport to
Anchorage and Fairbanks. In connection with the Alaska Marine
Highway, the Alaska Railroad line to t^lhittier provides a popular
service to motorists traveling a loop from Anchorage to Valdez, to
hlhittier, and back to Anchorage. The rai'l distance from Whittier
to Anchorage is 64 mi, and the trip takes approximately two hours
(ADoT re8]).

The Alaska Marine Highway has operated in Prince William Sound
since .|963. Current'ly, the motor vessels Bartlett and Tustemena
operate between the ports of the West Kenai Peninsula, Kodiak,
Seward, l^lhittier, Valdez, Ellamar, and Cordova. As is true with
the marine highway system in genera'|, ferry traffic in Pnince
William Sound is highly seasonal. Summer schedules of both the
Tustemena and the Bartlett reflect the strong demand for the
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B.

whfttier-valdez run; there are five round trips per week between
these two communities, with only two for Cordova. Summer tourist
traffic on this scenic Whittier-Valdez run, which passes the
Columbia Glacier, interferes with its use by'local residents
wishing to drive from Portage because tourists' summer
reservations have been made far in advance.

Personal boat traffic unquestionab'ly plays a major role in Prince
William Sound transportation patterns. Boat ownership appears
high in all of the area's cornmunities. Much of the travel as-
sociated with the fishing industry occurs with private boats or
air-taxi services.

Ports and Harbors

1. Cordova. Cordova ' s exi sti ng port faci'l i ti es i ncl ude two
friEJFlocks, a smal I boat hlrbor, and a few private docks
associated with fish-processing p'lants. The Cordova Small
Boat Harbor is currently being expanded, to bring its total
capacity to 950 vesse'ls.

Valdez. Valdez is the most northerly ice-free major port in
Ii6Tlh-Amerjca. It enjoys natural deep water and is cohnected
to interior Alaska by the Richardson Highway.

l'Ihittier. Whittier is one of Alaska's ice-free ports. In
T96T-The Army constructed a pipel ine and the Oitong Dock
facility for petroleum shipment to E'lmendorf Air Force Base
and Fort Richardson in Anchorage. The DeLong Dock is a
floating dock measuring 680 ft by 90 ft, with a water depth
alongside of 55 ft, and is used so1e1y for military purposes.
l.lest of Delong Dock is the hydrotrain terminal owned and
operated by the Alaska Railroad. The 44,000 sq ft dock is
used to offload railcars from barges for transport to
Anchorage. The state ferry terminal is located west of the
railroad dock.

The Whittier Small Boat Harbor, located west of the Ferry
Terminal, was recently expanded to accommodate approximately
330 vessels. Most boat owners who keep their boats in
Whittier are recreational boaters and sport fishermen who
reside in Anchorage or the Matanuska Va1'ley. A few boats are
used by t,lhittier residents for commercial fish'ing.

Port faci'lities at the small fishing village of Tatit'lek
accomodate approximately 38 permanent and 34 seasonal vessel s
based at the harbor. A rock-rubb'le breakwater is planned
that will provide additional protection for approximately 96
vessel s.

2.

3.
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V. GENERALIZED LAND STATUS

Virtually the entire Prince hlilljam Sound area is contained within the
Chugach National Forest. Other major land owners are the Chugach
Regional Native Corporation and the village corporations of Chenega and
Tatitlek. The Chugach region, defined by the terms of the Alaska
Native Claims Settlement Act (ANCSA), also includes the communities of
Port Graham and English Bay, on the south shore of Cook Inlet.

VI. USE OF FISH AND GAME AND OTHER NATURAL RESOURCES

A. Historic Patterns of Traditional Resource Use

The Prince l,Jilliam Sound subregion contains two vastly different
ecological and physiographic regions: the sound itself and the
Copper River delta. The Prince hlilliam Sound area provides local
residents with a source of marine mammals, marine fish, and marine
and intertidal 'invertebrates. The Copper River del ta provides
moose, waterfowl, and freshwater and anadromous fish. Aboriginal
uses of resources in this area show similar distinctions: the
Chugach Eskjmo hunted sea marmals and fished for salmon for food,
while the Eyak indians hunted bear, mountain goat, and waterfowl,
and rel ied heav'i'ly on salmon for food. Both groups trapped
furbearers to provide raw material for clothing and craft items.
The Chugach Eskimos lived'in the sound, while the Eyak Indians
occupied the delta area.

0swalt (1967) prov'ides the fol'low'ing account of ear'ly subsistence
resource uses among the Chugach Eskimo:

In the Chugach area, king salmon began to arrive in early
May, and from th'is time until August the other species of
salmon included red, dog, humpback and finally silver salmon.
As these species sbram up spawning streams where long weirs
had been built to restrict their movements, they were taken
with darts with barbed heads. Another sa1mon fishing tech-
nique was to build a trap at the mouth of a spawning stream
that had tidal flow. Salmon entered the trap on the incoming
tide, m'illed about, and were stranded when the t'ide went out.
Throughout the year the land mammal most hunted was the
mountain goat, which was prime in the fall and was taken with
bows and arrows. Bears were taken in snares and deadfalls
and might also be hunted by a man wearing a bearskin and a
helmet that looked like a bear's head. Small land marrnals
such as fox, river otter, marten or mink were caught in
spri ng po1 e snares . A form of deadfal I mi ght a'l so be
employed. .
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Sea mammals were hunted in open water by men in one or
two-holed kayaks using some form of harpoon as their
principa'l weapon. Hair seals, sea otter, and whales were
hunted throughout the year, whereas most sea I ions were taken
in the fall and fur seals in the spring. Since sea'lions were 1arge, hunters cooperated in pursuing them and
aided each other in towing them to shore. Hair seals were
hunted at their breathing holes in the ice but rarely, if
ever, were they sta'lked when they slept on the ice.

Both'large whales and sea otter were pursued in open water by
hunters using kayaks. The standard weapons were bows
and arrows or light harpoon darts launched with the aid of a
throwing board. The 'latter was headed with a barbed point
which fitted direct'ly into a socket piece. The copper
arrowpoints were barbed and detached from the shaft in the
same manner as a harpoon dart head. The arrows were he'ld in
a cylindrical wooden quiver which was attached to a kayak
deck.

For the Chugach to hunt whales of large or small species, a
great deal of esoteric knowledge was required. In a'll
likelihood the lance heads first were rubbed with a mixture
of aconite poison and non-toxic ingredients. After a whale
was lanced, it was not pursued. A ritual was performed, and
the hunters returned home to wait for the anima'l to die and
drift ashore. Other whaling techniques are reported, but the
one just recounted seems 1 i kely to have been the 'l ocal
aboriginal form.

The most important sources of food were sea mammals and
salmon, but these were supplemented with other foods obtained
by hunting, fishing, or collecting. In the early summer cod
and halibut were caught with barbed and weighted hooks. Both
candl efi sh (hool igan ) and herri ng were obtai ned i n I arge
numbers, possibly in dip nets. Birds were taken with bows
and arrows as we'll as with gorges, while cormorants were
caught in nets or clubbed to death while resting at night. A
wide variety of shellfish, including c1ams, cockles, mussels,
sea urchins, and sea slugs were collect.ed from the beaches
and were an important source of food when other forms could
not be obtained. The plant foods included species of kelp

:n| :.unn.ed 
plus diverse berries, roots, tubers, and leaves.

Historic patterns of resource use among the early Eyak resjdents
of the eastern sound are outlined by Birket-Smith and de Laguna
( 1e38).
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Our native informants recognized the salmon as the most
important source of food in Eyak economy. There were no
fami'ly, moiety, oF vil lage rights over f ishing camps and
streams. This is explained by Abercrombie who says that
there was no need for exclusive fishing rights, since there
were so many salmon in the Copper River that the natives were

:Ol".to 
catch their whole years' supply early in the season.

Halibut were caught by hook and line from a canoe and might
be taken in both summer and winter. . Trout and whitefish
in the lakes were caught. The Eyak never chopped holes
in the ice for winter fishing.

The only sea mammals hunted by the Eyak were the seal and
sea-otter. They did not hunt fur seals because they were
afraid of them, but they ki'l'led the smaller harbor or hair
seal . They did not hunt porpoi ses I i ke thei r Eskimo
neighbors, and they were afraid of the walrus because these
animal s were supposed to be transformed human beings.
l^Ialrus, moreover, always seem to have been scarce in this
region. They did not hunt whales, but when a dead one was
found they ate the flesh and the fat, and uti'lized the
bal een.

Goats and bears were the most important land mammals hunted
by the Eyak. The former were sought in the mountains above
Mountain S'lough. They were cornmonly driven toward hunters in
ambush, but fences were not bujlt for these drives, nor could
fire be used because it was generally too wet. Dogs were
trained to chase and hold a goat until the hunters could kill
it. Goats were killed with arrows or with spears if the
hunter could get close enough.

Both brown and black bear were hunted. The Eyak sometimes
went up 0rca Inlet for bear, though this was trespassing on
Eskimo territory. Bears were hunted in winter. Dogs would
locate the dens and the hunters would tease the bear unti'l it
came out. A man stood above the hole and speared the bear as
it emerged. Another method was to erect a number of spears
in the ground, if a soft place could be found. The spears
were set with their points inclined forward. A man would
tease the bear, and when pursued would dodge behind the
spears, allowing the bear to become impaled.

The beaver was not hunted under the ice in winter but was
killed in spring and fal'l with a deadfall set on a beaver
trail.
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B.

Fox and lynx were killed with snares fastened to bushes.
Other animals may have been killed in snares. . The fox
is a'lso caught in a pit.

Mink and marten were taken in deadfalls, The muskrat
was shot with bow and arrow. The weasel or ermine was caught
in a box trap, buried in the ground.

The birds hunted by the Eyak included the various species of
swan, duck, geese, ptarmigan, and grouse. The last two could
be hunted during the winter, since they remained all year
round. The other birds, however, were killed chiefly in
August when they were moulting.

The Eyak Indian and Chugach Eskimo socioeconomic systems began to
change with the beginning of trade in sea otter pe1ts, first with
the Russians in the early 1800's and later with American traders
fo1'lowing the purchase of A1aska. In the early 1880's, the Eyak
Indian territory became the center of activity related to the
sa'lmon industry, mining, and trading enterprises' and the tradi-
tional ways of life were changed sign'ificantly. In the late
1800's, the building of salmon canneries provided cash employment
for both fishermen and cannery workers, a'lthough ear'ly participa-
tion of Prince t'lilliam Sound Natives in the commercial fishing
industry was ljmited.

Commercial fishing employment opportunities were and still are
high'ly seasonal, however, and have not replaced the subsistence
orientation of Natives and many non-Natives of the subregion. The
Chugach Eskimo and Eyak Indians in Prince William Sound have
consistently relied on the subsistence utilization of local fish
and game resources as a maior food source, as have other more
recent arriva'ls to the subregion. Subsistence hunting and fishing
continue to be major pursuits of some subregion residents during
pant of the year.

Contemporary Patterns of Resource Use

1. Species harvested and used. Table 1 presents a listing of
wn to be used in the Cordova/Eyak

area, based on recent research (McNeary 1978, The North
Pacific Rim 1981). Thorough baseline subsistence research in
other communitjes has not been done. However, most of the
species harvested and used in the Cordova/Eyak area are found
throughout the Prince l.{illiam Sound subregion, and the same
species are probably harvested and used in other subregion
communities as well. All known nesource harvest is described
in this section; however, discussion of harvest that is
currently not permitted by regu'lation does not constitute
endorsement of such harvest by the Department of Fish and
Game.
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As the table indicates, residents of Cordova/Eyak are known
to current'ly harvest 31 fish species or resource categories,
19 invertebrates, L? land mammals for meat, 12 'land marmals
for fur,3 species of sea mammals,33 bird species or re-
source categories, and 29 plant species. In addition to this
list of species known to be used at the present time, other
species are probably used on an occasional basis by corrnunity
residents. Harvest and use of fungus species and of addi-
tional species of terrestrial plants and seaweeds, bottom-
fish, and birds probably occur but have yet to be documented.

Annual rounds of resource use. Figures 1 and 2 present the
and Tatitlek area. Seasonal

round data for other communit'ies are unavailable; however,
similar patterns of resource harvesting probably occur in
other communities in the Prince l,lj I I iam Sound subregion where
similar species distribution and abundance occur (Stratton,
pers. comm.). These figures depict months during the year
when harvesting for particular species typically takes p'lace;
intensity of effort is not shown.

As can be seen in the two figures, many of the resources used
by Cordova and Tatitlek residents are available and harvested
throughout the year to some degree. Maior harvesting activ-
ities occur each month, and there is less need to store and
preserve fish and game for later use than in parts of Alaska
with more strong'ly seasonal distribution and abundance of
fish and game species.

Despite this year-1ong availability, the majority of the
harvests of many species are strongly seasonal. For examp'le,
although some salmon fishing goes on all year, most salmon
are harvested during the months of May through 0ctober.
Crab, shrimp, and halibut are seldom harvested during the
months of November through March, when boating is difficult
and the species are found mainly in deep water. Most deer
hunting takes place after 0ctober, when cold weather forces
deer to lower elevations. Hunters usually do not harvest
seal and sea lion during the pupping season. Many peop'le do
not harvest shellfish during the period May through August.

Location of harvest activities. Residents of Cordova and
d game they use in the lower

reaches of the Copper River, the Copper River outwash p1ain,
and the eastern part of Prince William Sound. According to
McNeary (1978), harvest activity by members of these cormu-
nities is particularly concentiated in 0rca Inlet, in the
Hawkins and Hinchinbrook islands area, and as far north as
Port Gravina. The harvest activities of residents of
Tatitlek, Valdez, and hlhittier tend to be oriented to use of

3.
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Jan. Feb. Mar. Apr- May June July Aug.' Sept. Oct. Nov. Dec.

Salmon

Eulachon

Moose

Deer

Brown bear

Black bear

Goat

Harbor seal

Sea lion

Waterfowl

Marten

Mink

Weasel

Beaver

Land otter

Clam

Cockle

Crab

Shrimp

Herring eggs

Berries

Plants

Figure 1. Annual round of harvest
(adapted from McHenry 1978).

activities by residents of the Cordova area
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Jan. Feb. Mar. APr. May June July Aug. Sept. Oct. Nov. Dec.

Sockeye salmon

Chinook salmon

Coho salmon

Pink salmon

Chum salmon

Cutthroat trout

Lake trout

Herring

Smelt

Eulachon

Ling cod

Tom cod

Rockfish

Halibut

Moose

Deer

Goat

Black bear

Harbor seal

Sea lion

Harbor porpoise

Ducks

Geese

Spruce grouse

Mink

Land otter

Porcupine

Razor clam

Butter clam

Figure 2. Annual round of harvest act'ivities by
pers. comm. ).

residents of Tatitlek (Stratton,
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Horse clam

Mussel

Cockle

Chiton

Dungeness Crab

King crab

Thnner crab

Shrlmp

Octopus

Sea cucumber

Herrtng eggs

Bird eggs

Berrles

Plants

Figure 2 (continued)

the marine and coastal areas relatively near their
communities.

Transportation is an important factor in determining where
people go to harvest the fish and game they use. Road
transport provides access to many hunting and fishing areas
used by Cordova, Eyak, and Valdez residents, particu'lar1y for
moose hunting and river and lake fishing for salmon and
trout. For taking other species elsewhere in Prince l'lilliam
Sound, water transport provides access. According to McNeary
(tgZA), travel in the eastern side of the sound is primarily
by skiff, whereas 'larger boats are often used in the north
and west. Float and wheel planes are used by some residents
for hunting trips. A1l three means of transport are utilized
to reach U. S. Forest Service cabins located in Chugach
National Forest and private cabins, which are used as hunting
and fi shi ng bases .
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4. Harvest levels. In terms of total harvest and participation'
Aeer-Tilhe most cornmonly hunted species by local res jdents.
Moose are hunted from the Valdez and Cordova road Systems and
in the lower reaches of the Copper River where there is water
acceSS. Goat hunt'ing takes place above tjmber line in the
mountajns, particu'lar1y jn the eastern part of the Prjnce
|rlilliam Sound subregion. Mountain goats may occasional'ly be

found on the beaches of Bainbridge, LaTouche, and other moun-

tai nous i sl ands .

Under current federal regulations, only Alaska Natives can
legally hunt sea mammals. Seals are hunted throughout Prince
tl|illiam Sound; sea lions are more often hunted in the western
part of the sound.

Trapping takes place in marine littoral areas and along -the
banki oi the Copper River and other rivers in the subregion.
0n the mainland, land otter, mink, martin, and wolverine are
the main species trapped (see table 1 for species listing).
0n the is'linds, land otter and mink account for most of the
harvest.

Intertidal areas, particularly the Copper River delta area'
0rca Inlet, Sheep Bay, Simpson Bay, and north of Hawkins
Inlet, are harvest sites for butter, ljttleneck, and razor
clams, cockles, and other invertebrate species (see table 1

for listing). Depletion of these resources by sea otter
predation may have limited harvest opportunities in recent
years. Herring eggs on kelp are known to be gathered in the
Lastern part o? p-iince 1,.1iljiam Sound near Tatitlek (McNeary

1978) and may be gathered in other parts of the sound as

well.

King salmon are harvested primarily in the Copper River flats
area. Pink and chum salmon are harvested throughout Prjnce
William Sound. Harvesting of sockeye is concentrated in the
northwestern and western sound in the Coghill and Eshamy

districts and in the Copper R'iver and Bering River area.
0rca Inlet is a popular halibut fishing area; crab and shrimp
pots are also set in this area.

Salmon for home use are caught under subsistence and sport
regu'lations. Fish caught under commercial regulations are
also often kept for home use.
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B. Abbreriatiorr

ACMP Alaska Coastal Management Program

ADCED Alaska Department of Commerce and Economic Development

ADCRA Alaska Department of Conrmunity and Regional Affairs

ADEC Alaska Department of Environmental Conservation

ADF&G Alaska Department of Fish and Game

ADL Alaska Department of Labor

ADNR Alaska Department of Natural Resources

ADR Alaska Department of Revenue

AEIDC Arctic Environmental Information and Data Center

AOU American 0rnithological Union

BBCMP Bristol Bay Cooperative Management Plan

BLM Bureau of Land Management

CFEC Cormercial Fisheries Entry Cormission

CIRPT Cook Inlet Regiona'l P'lanning Team

EPA Environmental Protection Agency

EPS Environmental Protection Service (Canada)

ERL Environmental Research Laboratory

FAg Food and Agriculture Organization of the United Nations

GMS Game Management Subunit

Glllu Game Management Unit
IMS Institute of Marine Science

INPFC International North Pacific Fisheries Cormission

IPHC International Pacific Halibut Commission

IUCN International Union of Conservation of Nature and Natural Resources

ISEGR Institute of Social, Economic and Government Research

LCI Lower Cook Inlet
MMS Mineral Management Service

NEGOA Northeast Gulf of Alaska

Nl'lFS Nati onal l'lari ne Fi sheri es Servi ce

NOM National 0ceanic and Atmospheric Adm'inistration
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NPFMC North Pacific Fishery Management Council

NPS National Park Service

NWAFC Northwest and Alaska Fisheries Center

NI'IR National h|ildlife Refuge

oCSEAP 0uter Continenta'l Shelf Environmenta'l Assessment Program

0MPA 0ffice of Marine Pol'lution Assessment

Pt.lS Pri nce l^li 1 I i am Sound

PWSRPT Prince t,lilliam Sound Reg'iona'l Fisheries Planning Team

UCI Upper Cook Inlet
USDC United States Department of Commerce

USDA United States Department of Agriculture
USDI United States Department of Interior
USDL United States Department of Labor

USFS United States Forest Service

USFWS United States Fish and Wildlife Service
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C. Wildlife Management Goals and Obiectives

The f o'l I owi ng are the goal s and subgoal s. that form the basi s for wi I d'l i fe
;;;uffi.ri'uy' tne Alaskf Department of rish and Game. The first goal app'lies

t; ;ii specils managed Uy tne department.. ApOlication of the second.goa'l and

the selection of onl or more of its subgoals varies by species and/or area

managed.

0utline: lrllLDLIFE MANAGEMENT GOALS*

I. TO PROTECT, MAINTAIN AND ENHANCE WILDLIFE POPULATIONS AND THEIR

HngIinTs Tbn THETR INTRINSIc AND TCOLOGICAL VALUES SO ESSENTIAL TO THE

NnillrEnnncE 0F A HEALTHY ENVIRoNMENT AND THE t,tELFARE 0F MAN.

II. TO PROVIDE FOR OPTIMUM BENEFICIAL USE OF WILDLIFE BY MAN.

A. To provide for subsistence use of wildlife by Alaskan resjdents
dependent on wildlife for sustenance.

B. To provide for diversified recreational uses of wildlife.

C. To provide for scientific and educatjonal use of wildlife.

D. To provide for commercial use of wildlife.

* Source: 1980 ADF&'G t.li I dl i fe Management Goal s.
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t^llLDLIFE MANAGEMENT GOALS

I. TO PROTECT, MAINTAIN AND ENHANCE WILDLIFE POPULATIONS AND THEIR HABITATS

FOR THEIR INTRINSIC AND ECOLOGICAL VALUES SO ESSENTIAL TO THE MAINTENANCE

OF A HEALTHY ENVIRONMENT AND THE WELFARE OF MAN.

Wildljfe and man are interdependent constjtuents of an env'ironment shared with
all other living th'ings. Recognition of this fundamental relationship is
reason enough to preserve wildlife and to maintain'its natural role in the
environment.- In addition, there is great value in assuring for man's benefit
and enjoyment the continuance of an environment as biologically rich and
diverse in the future as in the present. For the peop'le of the State and the
Nation Alaska's wildlife is an invaluable source of inspiration, sustenance,
and recreatjonal and economic benefits. It is capab'le of providing benefits
to man in perpetuity if jts welfare is safeguarded. Because wildlife is
espec'ia'l1y vulnerabl-e to human activjties, it requires the most careful
stewardship man can provide.

The foremost consideration in protecting and ma'intaining indigenous wildlife
populations is providing habitat in the amount, kind and quality necessary to
meet the requi rements of wi I dl 'i fe speci es. Wi I dl i fe popul ati ons cannot
survive without adequate habitat, and efforts to protect anjmals direc_t1y
without also protecting the'ir habitat or correcting habitat deficiencjes often
prove to be 'ineffectual .

Alteration of habitat is one primary way man affects wildlife populations.
Although some species can inadvertently benefit from certain habitat altera-
tions iesulting from man's activjties, many others can be adversely affec_ted.
Long-term habitat degradation usually results jn reduced numbers and fewer
spe-ies of wildlife. Even where habitat are purposely modif_ied to benefit
pbpulations of particular spec'ies, reductions in populations of other species
may be unavoidable.

Protection, maintenance, and manipulation of wildljfe habitat are impor_tant
management activities of the Department. Important wildljfe habitats will be

idenlified and protective legislation, c]assification or designation of such
habitats will 'be sought. Land management agencies, organizations, and
jndividuals will be encouraged to protect wildljfe habitats from degradation
or to minimize adverse impacts of development or other land uses on land under
their control. Where afpropriate, habitat may be restored or improved to
enhance selected wjldl ife populatjons.

Wildlife as well as its habitat must be protected from the detrimental
influences of man. Disturbances injurious to wildlife must be minimized.
Competition and conflicts with domestic animals must also be minimized and the
introduction of undesirable exotic animals avoided. The introduction of
diseases carried by domestic animals, transplanted wild animals, or animals
kept as pets must be prevented. Use of wildlife must _be regulated to ensure
thit allowable use tol'erances are not exceeded. I11ega1 and wasteful uses
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must be controlled to assure protection of the resource and to maximize human

benefits from its use.

Greater pub'lic appreciation for and awareness of wildlife and its requirements
i.. n...isary foi^'public support for effec,tive programs to protect and benefit
wildlife. Successful, prdgressive wildlife management requ'ires obiective
decisions based on the best biological jnformation that can be gathered by

competent professional s.

II. TO PROVIDE FOR OPTIMUM BENEFICIAL USE OF WILDLIFE BY MAN

Optimum benefjcial use of wildlife is that use which 1) does not adverse'ly
i?f.ii the wildlife populations, 2) results in desirable products of use, and

3) is based on desiriUie allocations of such products among users. Such use'
i; the aggregate, serves to maxjmize benefits to be people of Alaska and the
Nati on .

Depending on the objectives of management,_ t_h.e1e are many levels and kinds of
usb whicF can be considered "optimuml'. hlildlife can support a variety of uses

on a continual basis so 'long'as its capability to sustain such use is not
.impaired. Because values plJced upon wildlife_ vary! management must-provide
opbortrnities for an array'of different uses if benefits are to be realized by

uii concerned. Also, beciuse there are finite limits to wjldlife populations
and the uses they can support, management must provide-f.or simultaneous uses

wherever possib'le if benefits are to be optimized. Although different uses

i.. g.n..itty compatible, some conflicts do occur, and sometimes provision for
some uses may riquire the exclusion of others. RgSulatory. s_epqlqtion of
.incompatible uses'in time and space can reduce conflicts and facilitate an

optimum level and mix of beneficial uses.

Attainment of the following subgoals should ensure that the people obtain
optimum beneficial use from Alaskan wildlife.

SUBG0AL A. To provide for Subsjstence Use of hlildlife by Alaskan Residents
on ltl] l0 | lTe ror us tenance.

Direct domestic utilization of wildlife is important to many resjdents for
sustenance and to many other citizens as a valuable food supplement. Beyond

directly satisfying f6od requirements, domestic utilization of wildlife he'lps
preservl Alaskan cultures and traditions and gives gratification to the strong
desire of many Alaskans to harvest their own food. These attributes of
subsistence use are considered genuinely important to the physical |nd
piyifroioSicat we'11-being of a large number of Alaskans. According'ly'
iu-bsistence receives priority among the various benefjcial human uses.

Within lega'l constraints and the limits of resource- capatilities' wildlife-
*lit be illocated to subsistence users on the basis of need. Needs of
individuals, families, or cultural groups differ in type and degree and it is
recognized that subjective judgement will be an unavo'idable necess-ity- in
esta5lishing actual need. Elements considered in establishing the level of
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need include cultures and customs, economic status, alternative resources
(including availability of social services), p'lace of residence, and voluntary
choice of life sty1e. Limitations on the productivity of wildlife stocks may

limit continued increases in the number of subsistence users.

In some circumstances subsistence users also may be participants in recrea-
tional or cormercial harvesting. Where subsistence users can satisfy thejr
needs by recreational or commercial methods, specia'l regulations for subsis-
tence priority should be achieved by exist'ing regulatory techniques' such as

open and closed seasons, bag limits, control of methods and means of take, and
controlled use areas. Even when special regulations are necessary, commercial
and recreational uses might not need to be prohibited entirely prior to any
restrictions on subsistence uses. But, in any case, traditional and customary
subsistence users would continue to receive a priority harvest opportunity in
regulatory systems.

Management of wildlife populations for subsistence use may involve manipula-
tion of the numbers and/or sex and age structure of the population. Where
possible, differential use or sex or age segments of wi'ldlife popu'lations will
be used to accommodate subsistence or other use demands. ldildlife popu'lations
generally will be managed to optimize sustained productivity, Recreational
and commercial uses wjll be permitted where and to the extent that they do not
interfere with or preclude subsistence resource use.

SUBG0AL B. To Provide for Divers'ified Recreational Uses of Wildlife

In many areas of the state, recreation, in its various forms, is the dominant
use of wildlife. In addition to sport hunting and trapping, recreational uses
include observation and photography, both incidental to other activities and
as the primary objectives, and wi'lderness experience, including the aesthetic
rewands of being aware of or observing an'imals'in natural interactions with
their environment. The Department has the responsibi'lity to provide for these
diverse, Jet generally compatible uses.

The emphasis of management for recreational use will be to provide opportun--
ities for varied recreational experiences rather than to maximize the yield of
anima'ls, even though success in observing or taking animals is recognized as

an important element in user satjsfaction. Varied experiences are often
provided through de facto differences in bio'logical , physical ,_ and demograph'ic
characteristics oT various areas and through regulated factors such as
participation rates, methods and means of use, timing of use, and bag limits.

Quality of experience is an'important concern to many re-creational users.
Although aesthetics are a matter of individual preference, elements of quality
most cbmmonly identified include low user densities, control'led methods of
transport, undisturbed wilderness character, minimal intrusions .UV other
users, and a reasonable expectation of success. The opportunity to observe or
be selective for large animals is another aesthetic consideration whjch may

add significantly to the recreational experience.
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At the other end of the recreational use spectrum are those uses allowing
unrestricted opportunities for user participation. Beyond limiting use..to
optirur sustained yield levels, managemen-t for maximized opportunity -providesior unlimited pariicipation and traOitional freedom of choice of access

methods.

SUBGOAL C. To Provide for Scientifjc and Educational Use o'F !l!dlife.
The Alaskan environment, including its wildlife, is a unique natural labora-
tory fJr ine scientific study of d-cosystems and.wildlife biology, and for the
eduiational enrichment of th6 peop'le.- Such studies are necessary to achieve a

scienti fic basi s for identifyi ng and eval uati ng management options.
Siientitic study and education 

-have taken place jn mgny areas of Alaska'
refiecting the jeneral compatibility of such use with other uses of wildlife.
Oicasionuity, uidisturbed 6r closely controlled conditions are necessary study
;;q;ir"r.nti and justify the designition of areas primaritV I9r scientific and

educational purposes. 
-Requirements for such actions spegi.fy the extent to

which other usei, both consumptive and nonconsumptive, would be encouraged or
restricted. In iome cases, intensive population or habitat manipulation may

be necessary to achieve study obiectives.

SUBGOAL D. To Prov'ide for Commerci al Use of Wi I dl i fe.

Commercial use of wildljfe includes the direct consumptive and non-consumptive
use of an'imals where sale of the products or by-products of animals is the
primary objective. Indirect commercial use includes services which support
i'"cieaiionit or other noncommercial users, and marketing systems utilized for
*itOttte products. Direct commerc'ial use of wjldlife in Alaska today is
i.irit.a primarily to furbearers and marjne mammals which have tradit'iona11y
supported such uie. Principal service industries include guiding, taxidermy'
meat processing, photograPhY, and wildlife-related tourist services.
Commei-cial usei of furSeai^er and marine mammal resources' respons'ible for much

of the early exploration and settlement of Alaska, still support important
industries in rui.al areas of the state and provide needed supp'lemental income

to many bush residents. However, changing economic and social values and the
increaiing importance of recreational usei generally.are reducing the. relative
economic impoi^tance of direct commercial uses of wildl'ife. 0n the other hand'
industries serving the continually growing recreational uses of wildlife are
becoming more important.

Management will provide for commercial use of wildlife only when it does not
threiten the weifare of any wildlife resource, when it js in the economic
interest of the peop'le of Aiaska, and when it is compatible-with other uses.
Wtrere-commercial'usb conflicts with other uses it wiil usually be restricted
or eliminated in favor of other uses. Comrnercial act'ivities which depend on

recreational users will usually be restricted or eliminated in favor of other
uses. Domestication of wildiife for conmercial purposes usually will be

opposed, but where al'lowed it will be striglly- regula_ted to prevent abuse to
thb resource or inhumane treatment of individual animals.
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h,ILDLIFE MANAGEMENT OBJECTIVES*

Based on these wildlife management goals and subgoals, obiectives for the
strategic management plans of individua'l species are selected from the
fol 1 owi ng:

To protect, maintain, and enhance the (species) population in concert
with the components of the ecosystems and to assure its capability of
providing sustained opportunities to

1) view and photograPh wildlife;
2) subsistence use of wildlife;
3) participate in hunt'ing wildl ife;
4) hunt wildlife under aesthetically p'leasing conditions;
5) be selective in hunting wildlife;
6) scjentific and educational study of wildlife;
7) commerci al use of wi 'ldl i fe;
8) protect human life and property in human-wildlife

i nteracti ons.

Management objectives vary not on'ly according to the concerned species, but
a]so, in many cases, according to the areas involved and the demands made upon

the wi'ldlife resource. Because these demands can change with the passage of
time, particular management obiectives may need to be revised.

Examples of management guide'lines are presented in the individual strategic
management p1ans.- These guidelines are used to qualify or qua-ntify in a more

specific way the recommended management under a specific set of objectives for
any part'icu1 ar area . The gui del i nes are statements about the fol 1 owi ng:

1. The wildlife populatjon:
producti vi ty.

its size, sex, d9€ structure, and

2. Use: season length and t'iming, bag
of hunters or other users, access,
aesthetic enjoyment.

3. Habitat: alteration or protection.

limits, number or distribution
transport, viewing, and

ADF&G, Division of Game, June 14, 1980.* Departmental memo,
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